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CocraBieHa B cooTBeTcTBHHM ¢ [IpumepHoii paboueil mporpaMmoii o Maremartuke

CocraBurenb: BaacoB Anekceii OieroBuy, y4uTeIb MaTEMATUKH

Y4eOHUKH:

Bunenkun H. 4., Koxos B.1., Yecnokor A.C., lIBapudypn C.U.. MaTtematuka. B 2-x gactsx.5 kiacc.
M.:Ilpocsenienue, 2022r.

Bunenkun H.A., )Koxos B.U., YecnokoB A.C. u ap.. Marematuka 6 kiacc B 2-x yactax. M.:IIpocsemnienue,
2022r.

Makaperue FO. H., Munmiok H. I'., Hemxo K. U.. Anre6pa 7 kiacc M.:IIpocsemenne, 2020r.
MakxkapsrueB FO.H., Munatok H.I'., Hemko K.W. u ap. Anre6pa 8 knacc. M.:Ilpocsemenne, 2020r.
MakapseraeB FO.H., Munmaiok H.I'., HemxoB K.W. u ap. Anredpa 9 knacc. M.:IIpocsemnienue, 2021r.

Aranacsn JI.C., byry3oB B.®., Kagomies C.b. u ap. ['eomerpus 7 — 9 knaccsl. M.:IIpocemienue, 2021r.



MMOACHUTEJIBHAA 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YUYEBHOT'O ITPEIMETA « MATEMATHKA»

[Ipumepnas paboyas mporpamma o MaTeMaTuke A ooydaromuxcs 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOIO CTaHAAPTa OCHOBHOI'O O0IIEro 00pa3oBaHusl ¢ y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEABABIAEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, U TPaJAULU
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHIE KIIFOYEBHIMH KOMIIETCHIIUSIMH,
COCTABJIAIOLIMMH OCHOBY JJIsl HEIPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, A TAKXKE 1IEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA oOyuatomuxcs. B pabouei mporpamme
YUTEHBI MJIeH U NoJ10keHus KoHuenuuu pa3BuTusi MaTeMaTH4eckoro oopasosanus B Poccuiickoit @enepanuu.

B snoxy nudporoii Tparcopmanmu Bcex cdep 4emIoBeUeCcKOr AeSITETLHOCTA HEBO3MOXKHO CTATh
00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOW MOJrOTOBKU. Y3Ke B ILIKOJIE
MaTEeMaTHKa CIYKHUT OTIOPHBIM MPEIMETOM JUISl U3YUEHHUS] CMEXHBIX JUCHUIUIMH, a TOCIE IIKOJIBI PEaTbHOM
HE00XOAMMOCTBIO CTAHOBUTCS HENPEPhIBHOE 00pa30BaHUE, UTO TPeOYeT MOJIHOLIEHHON 6a30Boii
00111€00pa30BaTEIbHON MOJrOTOBKH, B TOM UHUCIIE M MaTEMATHYECKOH. DTO 00YCIOBIEHO TEM, YTO B HAIIX JHU
pacTét yucio npoeccuii, CBI3aHHBIX C HETIOCPEACTBEHHBIM IPUMEHEHNEM MAaTEMAaTHUKH: U B cepe
SKOHOMHKH, U B OU3HECE, U B TEXHOJIOTUYECKUX 00JacTsX, U Jake B TyMaHUTapHbIX chepax. Takum obpazom,
KPYT IIKOJILHUKOB, I KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAYUMBIM IPEIMETOM, PACIIUPSIETCS.

[IpakTuyeckas noJae3HOCTh MaTEMATUKH 00YCIIOBIICHA TEM, UTO €€ IPEAMETOM SBIISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPhI HAIIETO MUPA: IPOCTPAHCTBEHHBIE (JOPMBI M KOJIMYECTBEHHBIE OTHOIICHHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U IPUKIIAIHBIX UK. be3 KOHKpEeTHBIX MaTeMaTHYECKUX 3HAHUHN 3aTPyIHEHO TOHUMaHHE
IPUHIUIIOB YCTPOICTBA U MCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U HHTEpIpETaLHs
pa3Ho00Opa3HOi colMaTbHON, SKOHOMUYECKOH, MOTUTHYECKON HH(pOpMaLuK, MaiodQPeKTUBHA OBCEAHEBHAS
MpaKTUYecKas AesITeIbHOCTh. KakIOMy UeOBEKY B CBOCH KHU3HH MPUXOJUTCS BBIIOIHATH PACUETHI U
COCTABJIATh AJITOPUTMBI, HAXOUTh U IPUMEHATH (POPMYIIbI, BIaJAETh NPAKTUYECKUMU PUEMAMU
reOMETPHUECKUX U3MEPEHUH U MMOCTPOSHHH, YATaTh HH(OPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIHII,
JMarpaMM U rpauKoB, XKHUTb B YCIOBUAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Oolee
Ba)XHBIM CTAaHOBUTCSI MAaTEMATHYECKHUIA CTHIIb MBIIIJICHHS, TIPOSIBIISTIOLIHIACS B ONPEIEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpornecce n3yueHuss MaTeMaTUKU B apceHall IPUEMOB U METOJIOB MBIIIUIEHHUS YeIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKIMS U ASTYKIIUs, 0000IeHIe U KOHKPETU3aI|sl, aHAJIU3 U CUHTE3,
KJIacCU(pUKalLUs U cUCTeMaTu3alus, abcTparupoBanye u aHanorus. OObeKTbl MaTeMaTHYECKUX yMO3a-
KIIIOYEHUH, TpaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX OCTPOCHHUH, CITIOCOOCTBYIOT
BBIpa0OTKE yMeHHS (HOPMYTHPOBATh, 00OCHOBHIBATH U JOKA3BIBATh CYX/ICHUS, TEM CAMBIM Pa3BHUBAIOT
JIOTHYECKOe MblIIIeHHE. BeayImas posib NpUHAAISKUT MaTeMaTUKe U B JOPMHUPOBAHUU AJITOPUTMHUYECKON
KOMITOHEHTHI MBIIUICHUS] ¥ BOCIIUTAHUHM YMEHUH JIEHCTBOBATH 10 33/IaHHBIM aJITOPHUTMaM, COBEpPIICHCTBOBATh
U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporecce pemenns 3ajjau — OCHOBOM yueOHOI e TenbHOCTH Ha
ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOPUYECKAs U MPUKJIIAIHAS CTOPOHBI MBIIIUICHUSI.

OO6y4eHne MaTeMaTHKe Aa€T BOZMOKHOCTh Pa3BUBaTh y 00y4alOIMIUXCS TOYHYIO, PALIMOHANBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0 IAIINE I3bIKOBbIE, CAMBOJIMYECKHE, TpaduiecKkue
CpeICTBa JIJIsl BRIPAXKEHUS CYKIECHUHN U HarJIATHOTO UX MPECTABICHUS.

Heo6xoauMbIM KOMIOHEHTOM OOIIIEH KYJIbTYphl B COBPDEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00IIee
3HAKOMCTBO C METO/IaMU MO3HAHUS IeUCTBUTENBHOCTH, MTPEICTABICHHE O MPEAMETE U METOJaX MaTEMaTUKH,
UX OTJIMYUI OT METOJIOB JJPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSX MPUMEHEHHS
MaTEeMaTHKU JJIsl peLIeHHUs] HAYYHbIX U MPUKIAJHBIX 3a7a4d. Takum o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHue
BHOCHUT CBOH BKJIaJl B (pOPMHUPOBaHUE OOIIEH KYIbTyphl YeOBEKa.

N3ydeHre MaTeMaTUKH TaK)Ke CIOCOOCTBYET 3CTETUYECKOMY BOCTIMTAHUIO YEJIOBEKA, TOHUMAHHUIO
KpacoThbl U U3SIIECTBA MAaTEMATUUECKUX PACCYKIEHHUH, BOCIPUITUIO T€OMETPUUECKUX (OPM, YCBOCHUIO UAECH



CUMMETpPUHU.

IEJX 1 OCOBEHHOCTHU U3YYEHUA YUYESHOT'O ITIPEAMETA «MATEMATHKAY. 5-9 KJTACCBI

[TpuopureTHBIME LIENAMU 00YYEHUSI MAaTEMaTHKE B 5—9 Kiaccax sIBIISIOTCS:

» (hopMupoOBaHHE [IEHTPAILHBIX MATEMATUYECKUX TTOHATUN (YUCII0, BEIMYUHA, TeoMeTpudeckas (urypa,
NepeMEeHHas1, BEPOATHOCTb, (DYHKIIHUS), 00eCTIeYNBAIOLINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJarOIIUXCS;

» TNOJBE/ICHHE O0YUaIOIUXCsI Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aMOCBS3M MaTeMaTUKU U
OKpY>KaloIIero MUpa, MOHMMaHUE MaTEMAaTUKX KaK YaCcTH OOIIEeH KyJIbTyphl YEJIOBEUECTBA;

= Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yUaromuxcs, No3HaBaTeIbHON aKTUBHOCTH,
HCCIIEI0BATENbCKUX YMEHUN, KpUTUUHOCTU MBILUIEHUS, UHTEPECa K U3YYEHHUIO MAaTEMATUKH;

« (GopmupoBaHue GYHKIHMOHATHHON MAaTeMAaTUYECKON rPaMOTHOCTH: YMEHHS paclio3HABATh MPOSIBICHHUS
MaTEMaTHUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B PEANIbHBIX KU3HEHHBIX CUTYalUsIX U IpU
M3YYEHHUH JPYTrUX y4eOHBIX IPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMyITUPOBAThH
UX Ha A3bIKE MAaTEMATHKHU U CO3/1aBaTh MAaTEMATUYECKUE MOJIENIN, IPUMEHATh OCBOCHHBIN MaTeMaTH4YECKHM
anmnapart JJIsl peleHHs IPAaKTUKO-OpUEHTUPOBAaHHBIX 3ajja4, MHTEPIPETUPOBATH U OLIEHUBATD [1OJIyYE€HHBIE
pE3yJIbTaThI.

OCHOBHBIE JIMTHUH COJEPKaHMSI Kypca MaTeMaTuku B 5—9 kiaccax: «Ywucia u BBIYUCICHU Y, «AJredpay
(«Anrebpanyeckue BeIpaKESHUS», «Y PaBHEHHS U HEPABEHCTBAY), «DyHKIUNY, «["eomMeTpus»
(«["eomeTpuueckue GUTypbl U UX CBOMCTBAY, «/3MepeHne reoMeTpuiecKiX BeIHUrH»), «BeposTHOCTh U
CTaTUCTUKA». JlaHHbIE TMHUM Pa3BUBAIOTCS MMAPAIIIENIBbHO, KAX/1as B COOTBETCTBUU C COOCTBEHHOM! JIOTUKOH,
OJIHAKO HE HE3aBUCHMO OJIHA OT APYroii, a B TECCHOM KOHTaKTe U B3auMmoaeicTBuu. Kpome storo, ux o0beau-
HSIET JIOTUYECKasi COCTaBIIAIONIAs, TPAAULIMOHHO MTPUCYIAas MATEMAaTUKE U IPOHU3bIBAIOLIAs BCE
MaTeMaTHYeCKue Kypchl U cogepxarenbubie TuHun. ChopmynupoBanHoe B DefepaibHOM roCyAapCTBEHHOM
00pa3oBaTEIFHOM CTaHIApTe OCHOBHOTO OOIIEro 00pa3oBaHus TPEOOBAHNE «YMETh ONEPUPOBATH MOHITUSIMHU:
orpezieNieHUe, aKkCHOMa, TEOpPEeMa, 10Ka3aTelbCTBO; YMEHUE PACliO3HABATh UCTUHHBIC U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTDH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BbICKa3bIBAaHUS U OTPULIAHUS BbICKa3bl-
BaHUI1» OTHOCUTCS KO BCeM Kypcam, a (OpMUPOBAHHE JIOTHYECKUX YMEHUN pacipesiensieTcs Mo BCeM rojiam
oOyueHHsl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsI.

Conepxanue 00pa3oBaHusl, COOTBETCTBYIOLEE MPEIMETHBIM pe3yabTaTaM ocBoeHus [IpumepHoit paboueit
IIPOrpaMMBbl, pacipeaeEHHBIM 0 To1aM 00y4YeHHUs], CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHIIMIIUATILHBIM BOIIpOCaM 00yJaroluecs: o0palainch HEOJTHOKPATHO, YTOOBI OBJIa/IeHNE
MaTEMaTHYECKUMHU MTOHATHSAMH U HaBBIKAMU OCYILECTBIISIIOCH TIOCIEN0BATENBHO U MOCTYIATENBHO, C
cOOJII0OICHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYAJINCH B OOLIYIO CUCTEMY
MaTeMaTHYECKUX MPEeICTaBICHUH 00yUyaromuXcsl, pacIMpsis U yriryossis e€, o0pas3ysi IpoyHble
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O NIPEAMETA «MATEMATHKA» B YYEBHOM IIJIAHE

B cootBercTBHU ¢ DenepalbHBIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIaPTOM OCHOBHOT'O OOIIIEr0o
00pa3oBaHMs MaTeMaTHKa SBISIETCS] 00s3aTEIFHBIM TPEJIMETOM Ha TAaHHOM YpoBHE oOpa3oBaHwus. B 5—9
KJlaccax yueOHbIN mpenMeT «MaTeMaThKay TPaIullMOHHO N3Y4aeTCsl B paMKaX CIeIYIOIINX yYeOHBIX KYypCOB:
B 5—6 kiaccax — kypca «MaTtematukay, B 7—9 kiaccax — KypcoB «Anredpay (BKITrOYas SJIEeMEHTHI
CTaTUCTUKU U TeopuH BeposTHocTel) U «I'eomerpusi». Hactosmieit mporpaMMoi BBOIUTCS CaMOCTOSATEIbHBII
yueOHBbIN Kypc «BepoSITHOCTh M CTATUCTHKA.

Hacrosiieit mporpammoii mpeaycMaTpruBaeTcs BbIICJICHHE B yUeOHOM IJIaHe Ha U3YYEeHHUE MAaTEeMAaTUKH B
5—=6 Kmaccax 5 y4eOHBIX 4acOB B HEJIEIIO B TEUEHHUE KaXKI0T0 To/ia 00ydeHus1, B 7—9 kiaccax 6 yueOHBIX
YacoB B HEJIEIIO B TEYEHHE KaXI0r0 rojja 00yueHus, Bcero 952 y4eOHbIX yaca.

TemaTnueckoe MIaHUPOBaHUE YUEOHBIX KYPCOB M PEKOMEHIYEMOE paciipeieieHue y4eOHOro BpeMeH! /ISt
W3YYEHHUS OTIENbHBIX TeM, MPEUIOKEHHbIE B HACTOSAIIEH MmporpaMme, HaJo paccMaTpuUBaTh Kak MPUMEpPHBIE



OPHEHTHUPHI B MOMOIIIb COCTABUTEIIO aBTOPCKOM pabodei mporpaMMbl U MPEXkAe BCEro yuuTenno. ABTop pado-
4eil mporpamMmbl BIIpaBe YBEJIUYUTh WM YMEHBIIUTH MPEAJIOKEHHOE YHUCIO Y4eOHBIX 4acOB Ha TEMY, YTOOBI
yIIIyOUThCS B TEMaTUKy, Oojee 3auHTepeCOBABUIYIO YYCHHMKOB, WJIM HANpaBUTh YCUJIHMS Ha IPEOIOJICHUE
3aTpyaHeHui. JlomycTUMO Takke JOKalbHOE NepepaclpelesieHne U MepecTaHOBKa 3JIEMEHTOB COJAEP)KaHUS
BHYTPH JaHHOTO Kiiacca. KoanmuecTBO MpoBEpOYHBIX paboT (TeMaTHYECKU M UTOTOBBIA KOHTPOJIb KauecTBa
YCBOEHHUS Y4eOHOTo MaTepuaja) U UX TUI (CaMOCTOSTEIbHBIE M KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS Ha
ycMOTpeHHe yuuTens. Taikke yduTenb BOpPaBE YBEIMYUTh WJIM YMEHBIIUTh YHCIO YYEOHBIX YacoB,
orBenéHHBIX B [IpumepHoil pabouell mporpamme Ha 0000IIeHHE, MOBTOPEHHE, CHUCTEMATHU3AlMIO 3HAHUN
oOyuaronuxcs. ETMHCTBEHHBIM, HO MPUHIUIHAIBHO BaXKHBIM KPUTEPUEM, SIBISIETCS TOCTHXKEHUE PE3YyIbTaTOB
00y4eHHUs1, YKa3aHHBIX B HACTOAIICH IPOTrpaMMe.

[VTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O IIPEJAMETA «MATEMATUKA» HA YPOBHE OCHOBHOI'O
OBILEI'O OGPA30OBAHNUA

OcBoenue yuebHoro npeaMera «MaremaTuka» J10JKHO o0ecreynBaTh JOCTHKEHHE HA YPOBHE OCHOBHOTO
o011ero o0pazoBaHus CIEAYIONNX JMYHOCTHBIX, METAIPEAMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaToB:

JUYHOCTHBIE PE3YJ/IbTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTrpamMMbl yueOHOro npeamera «MareMaTuKa» XapaKTepUu3yroTCs:
ITaTpuoTnyeckoe BocnuTanue:
IIPOSIBJIEHUEM MHTEpECA K MPOLIJIOMY U HACTOALEMY POCCUHCKON MaTEMATUKH, LIEHHOCTHBIM OTHOLLIEHUEM

K JJOCTH>)KEHUSAM POCCHICKMX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO ITUX
JOCTHKEHHH B IPYTUX HayKax U MPUKIAAHBIX cepax.

Fpaﬂcuaﬂcme H 1YXOBHO-HPABCTBECHHO€ BOCIIUTAHHE:
TOTOBHOCTBIO K BBIITOJIHEHUIO 00SA3aHHOCTEH I'paXaaHHWHA U p€alIn3allkiu €ro I1paB, IIPCACTABIICHUCM O

MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHHIA, POLEAYP IPAKIAHCKOTO
oOriecTBa (BbIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K 00CYKIEHUIO0 STUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3TUYECKUX MTPUHIIUIIOB B
JESITETbHOCTH YYEHOTO.

Tpynosoe BocniuTanue:

YCTaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHUECKUX 3a]1a4 MAaTeMaTHIECKOW HAIIPaBICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MAaTeMaTUYECKOTO 00pa30BaHUS HA MIPOTSKEHUH BCEH )KU3HU JIJISl YCIEITHON
poeCCHOHATTLHOMN IEATEFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI; OCO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM MHANBUAYATBHON TPAEKTOPUU 00pa30BaHUS M )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 0OIIIECTBEHHBIX TTOTPEOHOCTEH.

JcTeTHYeCKOE BOCIHTAHHE:

CIOCOOHOCTBIO K AIMOIIMOHAIEHOMY U 3CTETHYECKOMY BOCIPUSATHIO MAaTEMaTHUECKUX OOBEKTOB, 33/1a4,
peIIeHH A, pacCyXIeHUI; YMEHUIO BUACTh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IlenHocT HAYYHOT0 MO3HAHMS:

OpHUEHTAIeH B ACATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MTPECTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOJIBI U 0OIECTBa, MOHMMAHUEM MaTeMaTHUECKON HAYKH KaK
ceprl 4eT0BEYECKOM JACATEIHHOCTH, STAOB €€ Pa3BUTHS U 3HAUUMOCTH JUTS Pa3BUTHS [TUBUIIN3AINH;
OBIIQJICHHEM SI3BIKOM MAaTEMATHKU M MaTeMaTHYEeCKOU KYJIbTYpOl Kak CPeICTBOM MO3HAHUS MHUPA; OBIAJICHHEM
MPOCTEUIIIMMHY HaBBIKAMU HCCIIEIOBATEbCKOMN IEATEIbHOCTH.

®usnyeckoe BocnuTaHie, POPMHPOBAHHE KYITYPbI 310POBbS H IMOIHOHATLHOTO 0.1ATOMOTYYHS:

TOTOBHOCTBIO TPHMEHSITh MaTeMAaTHIECKHUE 3HAHHSI B HHTEPECAX CBOETO 3/I0POBBS, BEICHHS 3I0POBOTO
oOpa3a KU3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IbIXa, peryisapHas Gusndeckas
aKTUBHOCTD); COOPMHPOBAHHOCTHIO HaBbIKa pedieKcru, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO e
mpaBa JIpyroro 4eioBeKa.

JK0JI0THYECKOe BOCIUTAHHUE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MAaTEeMaTUYeCKUX 3HAHUM JUIs PEIICHHsI 3a/1a4 B 00JIACTH COXPAaHHOCTH



OKpY’KaroIel Cpe/bl, TITAHUPOBAHHUS TIOCTYIKOB U OIICHKH MX BO3MO>KHBIX TTOCIEACTBHN TSI OKPYXKAIOIICH
CpeJIbl; OCO3HAHHEM TI00ATLHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM U MyTeH UX PEIICHHUS.

JIuyHOCTHBIE Pe3yabTaThl, 00ecneynBaIOIINe AJANTAINI0 00yYAIONIerocs K H3MeHSIOIIMMCS YCI0BHSAM COLHATBHOM U
TIPHPOIHOIL Cpe/Ibl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHUSX HEOTPEICIEHHOCTH, TIOBBIIICHUIO YPOBHSI CBOCH KOMIIETEHTHOCTH
gepes MPaKTHYECKYIO JEATSIBHOCTh, B TOM YHCJIe YMEHHE YUUThCS Y IPYTUX JIOJCH, TPHoOpeTaTh B
COBMECTHOM JIeATEeIbHOCTH HOBBIC 3HAHUS, HABBIKUA U KOMIICTCHIIMU U3 OTBITA JIPYTHUX;

HEO0OXOIUMOCTHIO B (POPMHPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH UICH, TOHITHSI,
TUIOTE3bI 00 00BEKTAX U SIBICHHSIX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATH NE(PHUITUTHI COOCTBEHHBIX
3HAHWU U KOMIICTCHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAI[MIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK BBI3OB,
TpeOYIOMIHI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS U IeHCTBUs, GOPMYIUPOBATH U OIICHUBATH
PHUCKH U TIOCJIEACTBUSA, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yU4eOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS OBIIAJICHUEM VHUBEP CAIbHBIMU HO3HABAMEIbHBIMU OelCEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUSMU U YHUBEPCATbHLIMU PEZYIAMUGHBIMU OCUCMEUSIMU.

1) Yuueepcanvuvie noznagamenshoie oeticmeus ooecneuusaom Gopmuposanue 6a308bix KOSHUMUBHbIX
npoyeccos 00yuarowuxcs (0c8oeHue Memoo08 NOZHAHUSL OKPYACAIOUe20 MUPA, NPUMEHEHUE T0SULECKUX,
UCCIe008aMeNbCKUX Onepayull, yMeHut pabomamso ¢ uHgopmayuet).

bazoBbie Joruyeckue geicTBus:
s BBIABJIATH U XapPaKTCPHU30BaTh CYIICCTBCHHBIC IIPU3HAKH MATEMATHUUYCCKUX O6’beKTOB, HOHﬂTHﬁ, OTHOIIICHUH

MEXy TOHATUSAME; (POPMYITUPOBATh ONPEACICHUS OHATHH; YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK
KJ1accu(uKaluu, OCHOBaHUsI [l 000OIIEHUS U CPAaBHEHUS], KpUTEPUH ITPOBOIUMOI0 aHAJIN3a;

= BOCIIPUHHUMATH, (OPMYIIMPOBATH M TPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTECIbHBIC H OTPUIIATEIBHEIC,
€/IMHUYHbIE, YACTHbIE U OOIIKE; YCIOBHbIE;

» BBISBIISITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U TPOTUBOPEUNs B (paKkTax, IaHHBIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; MTpeIaraTb KpUTEPUHU JJIs BBISABICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

= JIEJaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, T€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

» pa3duparh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMBIE U OT IPOTUBHOTO), IPOBOJIUTH
CaMOCTOSITENIbHO HECTIOXKHBIE J0OKa3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIHIO,
IPUBOANUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

= BBIOMpATh CIIOCOO pelieHus: yueOHOM! 3a7jaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEIIEeHNUs, BEIOUPATh
HaunboJee MOAXOIAIUN ¢ yUETOM CAaMOCTOSTENIBHO BIICIIEHHBIX KPUTEPHUEB).

bazoBbie nccaeqoBaTeabckue JecTBHS:
= HCIIOJIb30BATh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT I1IO3HAHUA, (l)OpMy.HI/IPOBaTB BOIIPOCHI,

buKcUpyroIIKe MPOTHBOPEUNE, MPOOIIEMY, CAMOCTOSATEILHO YCTaHABINBATH HCKOMOE U JTAHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;

= MIPOBOJIUTH 110 CAMOCTOSITEIIBHO COCTABJICHHOMY TUIaHY HECJIOKHBIM AKCIIEPUMEHT, HEOOJIbIIIOE
UCCIIEIOBAaHKE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCMOCTEH 00BEKTOB
MeEXy COOOM;

= CaMOCTOSTENIBHO (POPMYJIMPOBATH OOOOIICHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIOICHUS,
UCCIIEIOBaHMsI, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIBTATOB, BHIBOJOB U 000OIICHHIA;

= MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MPEAIOIOKEHHSI O €0 Pa3BUTUHU B
HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmannei:
= BBIBIISITH HEJOCTATOYHOCTh U H30BITOUHOCTH MH(OPMAIIUHU, TAHHBIX, HEOOXOUMBIX JIJISl PEUICHHs 3a/1a4H;

= BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(OPMALIHIO PA3INYHbIX BUJOB U
¢bopMm npencTaBIeHUs;



= BbIOMpaTh opMy IpeAcTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATH pEeIlacMble 3a/1a4H CXEMaMH,
TuarpaMMaM#, HTHOU rpauKoi U UX KOMOMHAITUSIMU;
= OIICHHMBATh HAJEKHOCTh HH(POPMAIIUH 110 KPUTEPHUAM, MTPEIIOKEHHBIM YUUTENEM WIH ¢(HOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.
2) Vuueepcanvhvie KOMMYHUKAMUGHbLE Oelicmaus 00ecneyusaom cpopmupo8aHHOCmMyb COYUANbHBIX
HABbIKOG 00YYAIOUUXCAL.
Oo0menne:
= BOCIPUHHUMATDH U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBHHU C YCIOBHIMH U LIETSIMU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110
XOJly peleHus 3a/1a4l, KOMMEHTHPOBATh ITOJIy4CHHBIN pe3yibTarT;
= B X0j1e 00CYKJIE€HHS 337aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIa€MOi TeMbI, TPOOJIeMbI, pelIaeMoi 3a1auu,
BBICKA3bIBaTh UJCH, HALICIICHHBIC HAa ITIOUCK PCHICHU A, COIOCTABJIATL CBOU CYXJICHUA C CYKIACHUAMU IPYTUX
Y4aCTHUKOB JIaJIora, OOHApy>KUBATh Pa3IuiMe U CXOACTBO MO3UIIHIL; B KOPPEKTHOU (hopme HOopMylIHpoBaTh
pa3HOTIACHs], CBOM BO3PAKEHUS;
= NIPEACTABIATH PE3YJIbTATHI PELICHUS 331a4H, SKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA; CAMOCTOATEIHHO
BEIOMpATH OopMAT BBICTYIUICHUS C YIETOM 3a7a4 MPE3CHTAIIMHA U OCOOCHHOCTEH ayIuTOPHUH.
CotpyanuyecTso:
= [TOHMMATh U UCTIOJIB30BaTh MPEHMYILECTBA KOMaH/IHOW U HHIUBUAYAIbHOW PaOOTHI IPU PEIICHUN YIEOHBIX
MaTeMaTHYeCKHUX
3a/1a4; MPUHUMATh 11eJIb COBMECTHOM 1eATeIbHOCTH, INIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM paboThI,

pacrpenenaTs BUabl paboT, JOroBapUBaThCs, 00CYKAATh MPOIIECC M pe3yabTaT padoThl; 00001IaTh MHEHHUS
HECKOJIbKUX JIIOJICH;

= YYaCTBOBATh B IPYMHIOBHIX (hopMax paboThl (00CyKaeHHS, 0OMEH MHEHHSIMU, MO3TOBBIE IITYPMBI U JIP.);
BBITIOJIHATH CBOIO YacTh pabOTHI M KOOPJIUHUPOBATH CBOU JCHCTBUA C IPYTUMU WICHAMHU KOMaH/IbI;
OLICHHUBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM yYACTHUKAMU
B3aUMO/ICHCTBUSI.
3) VuueepcanvHuvle pecyniamuegnsle Oelicmsus obecneuusarom Gopmuposanue cCMvlCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:
= CaMOCTOSITEIbHO COCTaBIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M (MM €T0 YacTh), BRIOUPATh CIIOCOO pereHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBAThH
BapHaHTHI PEUICHHH ¢ yuéTOM HOBOM MH(OpMAITIH.
CaMOKOHTpOIb:
= BIIQJIETh CIIOCOOAMU CAMOITPOBEPKU, CAMOKOHTPOJIS MPOIIecca U pe3yiibTaTa PeleH!s] MaTeMaTUYeCKOM
3aJ1a4y;
= TPEJBUIETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPHU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTHUBHI B
NesITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
= OLIEHMBATh COOTBETCTBHE PE3YJIbTATa AEATEIbHOCTH OCTABJICHHON LIEIH U YCIOBUIM, OOBSICHATH IPUUNHBI

JOCTUKEHUS UM HEJIOCTHXKEHUS 11eJI1, HaXOAUTh OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

ITPEIMETHBIE PE3YJIbTATBI

[Ipenmertnbie pe3ynbTaTel ocBoeHus [IpuMepHoil paboueit mporpaMMbl 0 MaTeMaTHKE MPEACTaBIEHBI MO
rojgam oOy4eHHs B CIEIYIOIINX pa3Jienax IporpaMMBbl B paMKax OTAENbHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7—9 kitaccax — KypcoB «Anredpay, «I'eomerpus», «BeposSTHOCTb U CTATUCTHKAY.

Pa3BuTHe JsorMueckux MPEACTaBICHWH W HABBIKOB JIOTMUECKOTO MBIIIIEHHUS] OCYILECTBISETCS Ha
NPOTSDKEHUH BCEX JIeT 00y4eHHsI B OCHOBHOM IIIKOJIE B paMKaX BceX Ha3BaHHBIX KypcoB. [Ipeamonaraercs, 4ro
BBIITYCKHUK OCHOBHOM ILIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHUS M OTPULAHMS BBICKA3bIBAHWN, pPaclO3HaBaTh
WUCTUHHBIE U JIOXKHBIE BbBICKA3bIBAaHUS, NPUBOIUTH TMPUMEPHI U KOHTPIPHUMEPHI, OBIAJEeT MOHATHUSMU:
OIpeJieNIeHUe, aKCHOMa, TEOpEeMa, J10Ka3aTelbCTBO — M HAyYUTCS HUCIOJIb30BaTh UX MPH BBITOJHEHUH yuel-
HBIX ¥ BHEY4YEOHBIX 3a]1a4.



PABOYA [TPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA». 5—6 KJTACCBI

IEJN U3YYEHUS YYEBHOI'O KYPCA

[TpropuTeTHBIMU LIEAMU 00Y4Y€HUS MaTeMaTUKe B 5S—6 Kiaccax sBISIOTCS:

= MPOAOIDKEHHE (HOPMUPOBAHUS OCHOBHBIX MAaTEMAaTHUECKUX MOHATUHN (YMCII0, BEIMYMHA, TEOMETPUIECKast
¢burypa), o0ecreynBarOIIUX NPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHMsI
o0yJaromuxcs;

» Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yYaroLuxcs, I03HaBaTEIbHON aKTUBHOCTH,
UCCIJIEI0BATEIbCKUX YMEHUN, MHTEPECA K U3yUYCHUIO MAaTEMATHKH;

= I0JIBEJICHHE O0YYAIOIUXCS Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEMAaTUKU U
OKPY>KaOILEro MUpa;

» (hopMupoBaHue HyHKIMOHATLHONW MaTEMaTHYECKOW TPAaMOTHOCTH: YMEHHS Paclio3HaBaTh MaTeMaTHIECKUE
OOBEKTHI B pEalIbHBIX JKU3HEHHBIX CUTYaLUsAX, IPUMEHATh OCBOCHHBIC YMEHMSI [Vl PELIEHUs IPAKTUKO-
OPHUEHTUPOBAHHBIX 33a4, UHTEPIIPETUPOBATH [TOJIYYCHHBIE PE3YyJIbTaThl U OLIEHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYal1H.

OCHOBHBIC JINHUY COZICPKAHMSI Kypca MaTeMaTHKHU B 5S—6 Kilaccax — apudMeTHIecKas u
reoMeTpuyecKasi, KOTOpbIe Pa3BUBAIOTCA MApAJUIENIbHO, KayK/1asi B COOTBETCTBUM ¢ COOCTBEHHOM JIOTUKOM,
OJIHAaKO, HE HE3aBHCUMO OJJHA OT JPYrOH, a B TECHOM KOHTAKTE U B3aUMOJEUCTBUU. TaKkxke B Kypce
IIPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMH ajureOpsl U OMUCATEIbHON CTaTUCTHKU.

N3yuenue apudMeTHuecKoro MaTepualia HaUMHAETCS CO CUCTEMAaTU3allui U pa3BUTHs 3HaHUH O
HAaTypaJIbHBIX YNCJIAX, IOJYYEHHBIX B HAYaJIbHOM MIKOJE. [Ipr 3TOM COBEPIIEHCTBOBAHUE BBEIYMCIUTEILHON
TE€XHUKU U (OPMUPOBAHUE HOBBIX TEOPETHUUECKUX 3HAHUM COUYETAETCS C PAa3BUTHEM BBIYMCIUTEIBHON
KYJIbTYpPbl, B YaCTHOCTU C O0yYEHUEM MPOCTEUIINM NPUEMaM MPUKUJIKH U OLIEHKHU PE3Yy/IbTATOB BHIUNCICHUH.
N3ydyeHne HaTypaJbHBIX YUCEI IPOJOJDKAETCA B 6 KJ1acce 3HAKOMCTBOM C Ha4aJIbHBIMU ITOHATUSAMU TEOPUH
JCIIAMOCTH.

Jpyroii KpynHBIi OJIOK B COJIEpKaHUU apu(METHIECKON JIMHUU — 3TO0 ApoOu. Havyano uzyueHus
OOBIKHOBEHHBIX U JIECATUYHBIX Jp00Oei OTHECEHO K 5 Kitaccy. DTO MepBbIi ATall B OCBOCHUU Apo0ei, Koraa
MIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU UJESIMH, MOHATHSAMH TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
Apo0eit B MosiHOM 00bEME NPEeAIeCTBYET U3YUEHHUIO AECATUUHBIX Ipo0ei, 4To 11e1eco00pa3HO ¢ TOUKH 3pEHUs
JIOTUKU U3JI0’KEHUS YMCIOBOW JIMHUM, KOTJIa TIPaBUiia IEUCTBUM C IECATUYHBIMU APOOSIMHU MOKHO OOOCHOBATh
YK€ U3BECTHBIMU QJITOPUTMAMH BBITIOJIHEHUS AEUCTBHUM ¢ OOBIKHOBEHHBIMU APOOSMHU. 3HAKOMCTBO C
JECSITUYHBIMH IPOOSIMU paCIIMPUT BO3MOKHOCTH I MIOHUMAaHUSI 00Y4aroIUMHUCS MTPUKIIAJHOTO IPUMEHEHUs
HOBOW 3allMCH IIPU U3YYEHHUH JPYTUX IPEIMETOB U TP NPAKTUYECKOM HCI0Ib30BaHnU. K 6 Kitaccy oTHECEH
BTOPOH 3Tall B U3y4€HUHU ApoOeH, IJie MPOUCXOAUT COBEPIIIEHCTBOBAHNE HABBIKOB CPAaBHEHUS U
npeoOpa3oBaHus Jpobei, 0CBOEHNE HOBBIX BHIYMCIUTENBHBIX aITOPUTMOB, OTTAUMBAHUE TEXHUKH BbI-
YHUCICHUH, B TOM YHCIIe 3HAYSeHUH BBIPaKEHUH, COJepKaIX U OOBIKHOBEHHBIE, U JECATUYHbIE Apo0Hu,
YCTaHOBJICHHE CBSI3€H MEX]ly HUMHU, paCCMOTpEHHUE NMPUEMOB pelIeHUs 3a/1a4 Ha Jpoou. B Hauane 6 kiacca
IIPOUCXOAUT 3HAKOMCTBO C ITOHATUEM IIPOLICHTA.

Oco0eHHOCThIO U3YUYEHHUS MOJOKUTENBbHBIX U OTPULIATEIbHBIX YHCEN SBJISETCS TO, YTO OHU TAKKE MOTYT
paccMaTpuBaThCs B HECKOJIBKO ATanoB. B 6 kinacce B Hauane usyueHus teMsl «llonoxurensHsie u
OTpHLIATENBHBIE YHCIa» BoIenseTcs noarema «L{ensle uncnay, B paMkax KOTOPOW 3HAKOMCTBO €
OTPULIATEIILHBIMU YUCIIAMU U JEHCTBUSAMHU C IOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YACIAMU ITIPOUCXOJUT HA
OCHOBE COJEPKATEIBHOIO MTOAX0AA. DTO MO3BOJISET HA JOCTYITHOM YPOBHE ITO3HAKOMUTH yUaIIUXCS
MIPAKTUYECKU CO BCEMH OCHOBHBIMH NOHATUSAMH TEMBI, B TOM YHUCJIE U C TPABHJIAMH 3HAKOB IIPU BBITIOJIHEHUH
apupmMeTHuecKuX AercTBU. M3yueHne painoHaIbHBIX YHCET HAa 3TOM HE 3aKOHUYHUTCS, a OyJIeT MPOJO0IIKEHO B
Kypce anredpbl 7 Kjacca, YTO CTaHeT CJIEeIYIOIIMM IIPOX0J/I0M BCEX MPUHIUITUATIBHBIX BOIIPOCOB, TEM CaMbIM
paszeneHue TpyIHOCTeH obierdaer BOCIpHUsITHE MaTepraa, a paclpeieieHie BO BpeMEHHU CIIOCOOCTBYET
MIPOYHOCTH MPUOOPETAEMBbIX HABBIKOB.

[Tpu 0OyueHnH penIeHnIo TEKCTOBBIX 331a4 B 5—6 Kilaccax UCIOIb3YIOTCS apu(METHUECKUE TPUEMBI



pemrenus. TekCTOBBIE 3a7auu, periaeMble Py OTPAOOTKE BEIYUCIUTEILHBIX HABBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 3a/Ia4H CIICAYIONINX BUIOB: 33/1a4K Ha JIBIKCHHE, Ha YaCTH, HA TIOKYIIKH, Ha paboTy
MIPOU3BOIUTENBHOCTD, Ha TIPOIICHTHI, HA OTHOIICHHSI U Iporopiuu. KpoMe Toro, o0y4daromuecs: 3HaKOMSTCS C
npuéMaMu pelIeHus 3a7a4 mepedopoM BO3MOKHBIX BAPUAHTOB, y4aTcsi paboTaTh ¢ HHPOPMAIIHUECH,
MPEJICTAaBICHHON B (hopMe TaOIUI] HITH JTUATPAMM.

B IlpumepHoii paboueii mporpamme mpeycMOTPEHO (OPMHUPOBAHUE TIPOTIECACBTUYCCKHIX AlITeOpanvdecKux
npecTaBiIcHud. bykBa Kak CHMBOJI HEKOTOPOTO YHCIIA B 3aBUCUMOCTH OT MaTEMaTHYECKOT0 KOHTEKCTa
BBOJIUTCS MIOCTETIEHHO. ByKBEHHAs1 CHMBOJIMKA IIIMPOKO MCIIOJIB3YETCS TIPEXKIIE BCETO IS 3aITUCH OOIIMX
YTBEPXKICHHI U TIPETIONKESHUN, POPMYII, B YACTHOCTH JJIs1 BBIYMCICHHUS TEOMETPHYCCKUX BEITUYNH, B KAYECTBE
«3aMECTHUTEIS)» YHCIIA.

B xypce «MaremaTukm» 5—6 KJIacCOB MpECTaBICHA HArJISIHAS TE€OMETPUsI, HAITPaBJICHHAsI HA Pa3BUTHE
00pa3HOr0 MBIILICHUS, POCTPAHCTBEHHOT'O BOOOPAKEHUS, H300pa3UTEIBHBIX YMEHHA. DTO BaXKHBIHN Tal B
W3YYCHUH F€OMETPUH, KOTOPBII OCYIIECTBIISIETCS] Ha HATJISTHO-TIPAKTHYECKOM YPOBHE, OITUPAETCS Ha
HarJIsITHO-00pa3HOe MBIIUICHUE 00yJaroMXcs. bobiias pojib OTBOUTCS MPAKTHUECKOMN NEATEIHHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeITUPOBaHUI0. O0yJaroIuecs: 3HaKOMSTCS ¢ TEOMETPHUECKUMHE (DPUTYpaMu Ha I1J10-
CKOCTH U B TIPOCTPAHCTBE, C UX MPOCTCUITUMU KOHPUTYpAILIUIMH, yIaTcsi H300pakaTh UX HA HEIMHOBAHHOW U
KJIeTYaToOl Oymare, pacCMaTpUBAIOT UX MPOCTEHIIINE CBOICTBA. B mpoliecce n3ydeHus HarlisiJHOH reOMeTpUr
3HaHUS, MOJyYCHHBIC 00YUYAIOIIMMHUCS B HAYAIbHOM IIKOJIC, CUCTEMATH3UPYIOTCS U PACIIUPSOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 5—O6 Kj1accax U3ydaeTcs HHTerpUpOBaHHBIN npeaMeT «MareMaThkay,
KOTOpPBIH BKJIIOUaeT apu(PMETUUYECKUI MaTepuall U HarjsAHYyI0 FEOMETPHIO, a TAKXKe MPOIEIEBTUUECKUE
CBEJIEHUS U3 aareOpsl, 3JIEMEHTHI JIOTHKH U Hayalla OUCATEIbHON CTaTUCTUKH.

VY4eOHbIH M1aH HAa U3yYeHHE MaTEMAaTHKH B 5—06 KilaccaXx OTBOAMT HE MEHee 5 y4eOHBIX YacOB B HEJICIIO B
TE4YEeHHUE KaKI0ro roja ooydenus, Bcero He MeHee 340 yueOHbIX YacoB.

COJEPKAHHE YYEBHOTO KYPCA (110 TOJAM OBYYEHHSI)

5 KJacc

Hamypanvusie yucna u nynp

HarypanbHoe uncno. Pan HarypansHbix uncen. Yucino 0. M300pakeHne HaTypalbHbIX YMCEN TOYKaMU Ha
KOOPJIUHATHOM (YMCIIOBO) MPSMOIA.

[To3unmonnas cucrema cuucienus. PuMckast Hymepanus Kak mpuMep HEMO3UIMOHHON CHCTEMBbI
cuncieHus. [lecsaTuuHas cucTeMa CUUCICHUS.

CpaBHeHuE HaTypaJbHBIX YHUCEN, CPAaBHEHHE HAaTypalbHBIX uncen ¢ HyléM. CriocoObl CpaBHEHHUS.
OxpyriieHne HaTypaJIbHBIX YUCEIL.

CrnosxeHue HaTypaJbHBIX YHCEN; CBOWCTBO HYJIS NP CIOKEHUU. Bbhruntanue kak neiictsue, oopaTHoe
CIIOKEHHIO. Y MHO)KEHHE HaTYPaJIbHBIX YHMCEIl; CBOMCTBA HYJIA U €IMHUILIBI IPU YMHOXKEHUU. J[eneHne Kak
neiicTBue, oOpaTHOE yMHOKeHHI0. KOMITOHEHTHI 1elicTBUM, CBA3b Mex Ay HUMU. [IpoBepka pe3ynbraTa
apudmernueckoro nericteus. IlepemecTuTenbHOE U coUueTaTEIbHOE CBOMCTBA (3aKOHBI) CII0OXKEHUS U
YMHOKEHHUS, paclpeIeInTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanue OyKB Juisi 0003HaU€HUsI HEM3BECTHOTO KOMIIOHEHTA U 3alUCH CBOMCTB apu(pMETHUECKUX
JNEUCTBUMN.

Jlenutenu U KpaTHBIE YKCTa, pa3ioxkeHne Ha MHOKUTeNH. [IpocTeie u coctaBHble uyncna. [Ipusnaku
JeInMOCTH Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CremneHnb ¢ HaTypaJIbHBIM MTOKa3aTeNeM. 3aKch YKcia B BUJE CYMMBI pa3psiAHbIX ClIaraeMblX.

UucnoBoe BblpaxkeHUE. Brrunciienne 3Ha4eHUI YMCIOBBIX BBIPAKEHUI; TOPSIIOK BBITIOIHEHUS IEHCTBUI.
Hcnonb30BaHre Ipy BHIYUCICHUSIX IEPEMECTUTENBHOIO U COYETATEIHHOIO CBOIMCTB (3aKOHOB) CIIOKEHHUS U
YMHOKEHUS, paCIPEEIUTETLHOTO CBOMCTBA YMHOKEHHS.

/lpoou

[IpencraBnenne o ApoOU Kak crocoOe 3anrucu 4acTu BenanHbl. OOBIKHOBEHHBIE IpoOu. [IpaBuibHbIC 1



HenpaBuiIbHbIe ApoOu. CMelanHas Apo0k; MpeICTaBIeHUEe CMEIIaHHON APpOOH B BUJIE HENTPABUIILHON APOOH U
BBIJICJICHHE II€JION YacTH YKCia U3 HEeMpaBUIbHOM npobu. M300paxkenne apoOeit ToukaMu Ha YACIOBOM
npsimoii. OcHOBHOE cBo¥icTBO Apobu. Cokpamenue npodeit. [IpuBenenue npodu K HOBOMY 3HAMEHATEIIO.
CpaBHeHME TpoOeii.

CrnoxeHue U BelYUTaHHE ApoOeil. YMHOXKEHHE U JefieHne qpo0eii; B3auMHO-00paTHBIE IPOOH.
HaxoxaeHue yacTu 1enoro u 1eJIoro 1Mo ero 4acTu.

Hecaruunas 3anuch qpodeit. [IpencraBnenue AecaTHUHOM qpodu B BUae 00BIKHOBEHHOI. V300paskeHue
JECATUYHBIX IPOoOei TOuKaMu Ha YUCIIOBOM mpsiMoid. CpaBHEHHUE ACCSITHYHBIX IPOOCH.

ApudmeTrnueckue IeiCTBUS ¢ JECATUUHBIME Ipo0siMu. OKpyrieHre AeCATUYHBIX Ipo0eit.

Pewenue mexcmogwix 3a0ay

Pemenne TekcToBBIX 3a7au apudmeTnueckuM crnocodboM. Pemenne norndeckux 3anad. Permenue 3anau
nepebopoM BceX BO3MOXKHBIX BapHaHTOB. VICIoNb30BaHNE TIPU PEIICHUU 3a/1a4 TaOJIHI] U CXEM.
Pemenue 3aiay, cogepxaminx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYHHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE;

[[eHa, KOJTMYECTBO, CTOMMOCTh. EIMHUIIBI H3MEPEHUs: MACChl, 00hEMA, IIEHBI;, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBsi3b MEX]ly €TUHUIIAMHU U3MEPEHUS KaXKIO0W BETHUNHBI.

Pemenune ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUATPAMM.

Haznaonan ceomempusn

Harnsanele npencraBineHus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPe30K, JIyd, yroJ, JJoOMaHasl,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTo0iI. IIpsiMo#, OCTpBIii, TYnOW U pa3BEPHYTHIN YIJIBL.

JlnnHa oTpeska, METpUUYECKUE €AMHULIBI IIMHBL. J[JIMHa JIOMaHO!, IEPUMETP MHOTOYroJpHUKA. M3Mepenue
Y TIOCTPOEHHUE YIJIOB C MIOMOILBIO TPAHCIIOPTHPA.

Harnsanele npeacraBineHus o pUrypax Ha IIOCKOCTH: MHOTOYT'OJIbHMK; IPSIMOYTOJIbHUK, KBa/Ipar;
TPEYTOJILHUK, O PaBEHCTBE (DUTYD.

N300paxkenue ¢puryp, B ToM yuciie Ha kiaetyatoit Oymare. [loctpoenne koHpuUrypauuii u3 yacteit npsmoii,
OKpPY>KHOCTH Ha HEJIMHOBAHHOM U KileT4aTtoil Oymare. VMcnoiab3oBaHue CBOWCTB CTOPOH U YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomaap npsAMOYroabHIUKa 1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 PSIMOYIOJbHUKOB, B TOM YHCIIE
¢buryp, n300paxxE€HHBIX Ha KiaeTyaToil Oymare. ENnHUIBI ©3MepeHUs III0IIA M.

Harnsauelie npencraBiaeHus: 0 IpOCTPAHCTBEHHBIX GUTYpax: MPsIMOYTOJIbHBIN Mapaienenunen, Kyo,
MHOTOrpaHHUKH. V300paskeHre MpoCTeNINX MHOTOrpaHHUKOB. Pa3BEpTku Kyba U mapaienenumnesna.
Coznanne Mojieeil MHOTOTPaHHUKOB (U3 OyMaru, MpoBOJIOKH, TUIACTUIIMHA U JP.).

O0BEM NpsAMOYToJIBHOIO Napayenenunena, kyoa. Enunuibl namepenus o0bEMa.

6 KJace

Hamypanvusie yucna

ApHQ)MCTI/I‘leCKI/IC JIEHCTBHUS C MHOTO3HAYHBIMU HaTypaJIbHbIMU YUCJIaMH. YucnoBbie BBIPpAXKCHUS, TIOPAIOK
Z[GI\/’ICTBI/II\/II, HCIIOJIb30BaHUE CKOOOK. Mcronp3oBanue IMPU BBIYUCIICHUAX ICPEMECTUTCIIBHOI'O U COUCTATCIIBHOTO
CBOMCTB CIOXEHHUS U YMHOXKCHUS, paClIpCaACIINTCIBHOTO CBOMCTBaA YMHOXCHUA. OprTJ'IeHI/Ie HATypaJIbHBIX
YHUCCJI.

I[CJ'II/ITGJ'H/I H KPAaTHBIC YN CJIA, HanOOJIbIINN 06H.[HI>1 JACIINTCIIb U HAMMCHBIIICC 06mee KpaTHOC. I[eJ'II/IMOCTB

CYMMBI U ITpou3BeAeHUs. JleleHue C OCTaTKOM.

/lpoou

OObIKHOBEHHAas1 AP0oOb, OCHOBHOE CBOMCTBO Ip0oOH, coKpalieHue apodeit. CpaBHEHHE U YIIOPSAI0UNBaHNE
npo0eii. Perienne 3a1a4 Ha HaXOKACHUE YACTH OT IEJIOTO U IIEJIOr0 MO €ro yacTu. JJpoOHoe Yyuciio Kak
pesynbTat nenenus. [Ipeacrasienune necaTHIHON ApoOH B BUJIe OOBIKHOBEHHOW IPOOH M BO3ZMOXKHOCTH
npeJCcTaBIeHUs 0OBIKHOBEHHON ApOOH B BUJE NeCITUYHOM. [lecaTnunbie qpoOu 1 MeTpuyeckasi CuCTeMa Mep.
Apudmernaeckue NeHCTBHS U YUCIOBBIC BBIPAKEHHS ¢ OOBIKHOBEHHBIMH U JIECATHYIHBIMU JPOOSMH.

OtHomrenue. Jlenenue B JaHHOM OTHOIIEeHHH. Maciitad, nponopuus. [Ipumenenne nponopuuii npu
peleHnH 3a1ad.

[Tonsarue npoueHTa. Beruucienue nmpoeHTa ot BEJIMYMHBI U BEJIMYUHBI 110 €€ IPOLIEHTY. BripakeHue
MIPOIICHTOB JIECATHYHBIMH IpoOsiMy. Pemenne 3aa4d Ha MpOIeHTHI. BbIpakeHne OTHOIICHUST BEIMYHH B
MPOIEHTaX.

IHonostcumenvnvie u ompuyamesnvHovle YUCcIa

IlonoxutenpHBIE U OTpULATCIILHBIC YUCIIA. ]_IeJ'ILIe quciia. MO,[[y.HB qucia, recoMCeTpuiccKasa



WHTEpIpeTayst MOAYIs uncia. M300pakeHue yucel Ha KOOPAUHATHON MPpsiMoid. UHUCIOBBIE MPOMEKYTKH.
CpaBHeHue uncen. ApupmeTnueckue AeMCTBHS ¢ MOJIOXKUTEIbLHBIMUA U OTPUIATETLHBIMU YHCIIAMHU.
[IpsmoyronbpHas cucTeMa KOOPAWHAT Ha TNIOCKOCTH. KOoOpAMHATHI TOYKHM Ha ITOCKOCTH, abciucca u

opauHara. [Toctpoenue Touek u GUryp Ha KOOPAMHATHOM ITOCKOCTH.

bykeennwvie evipasicenusn

[Ipumenenue OyKB /ISl 3alUCH MaTEeMAaTHYECKUX BBIPAKCHUH U TIpeioskeHnii. CBOMCTBa
apu(pMeTHIECKUX AeUCTBUI. ByKBeHHBIE BRIPaXCHHS U YMCIIOBBIE TIOACTAaHOBKH. ByKBEeHHBIC paBEeHCTBA, Ha-
XO0XKIEHHE HEU3BECTHOTO KOMIOHEHTa. DopMyIibl; POpMYJIIbl IEPUMETPA U IUIOMIAIN MPSIMOYTOJIbHUKA,
KBaJipaTa, 00bEMa mapanienenunena u Kyoa.

Pewenue mexcmogwix 3a0ay

Pemienne TeKCTOBBIX 3a/1a4 apupMETHIECKUM criocoOoM. Perenue norndeckux 3anad. Pemenue 3amaqu
nepedopoM BceX BO3ZMOXKHBIX BApUAHTOB.

Pemienue 3amau, conepikalinx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMUMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE;
1[€Ha, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paboThl. ENMHUIIBI U3MEpEHNUs: MACChI,
CTOMMOCTHU;, PACCTOSTHUS, BpEMEHU, CKOPOCTU. CBA3b MEXIY €AMHUIIAMU U3MEPEHUSI KAXKIO0WU BETUYUHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOLIEHUEM, ITPONIOPLIMOHAIBHOCTHIO BEJIMUMH, TPOLIEHTAMH; PELLICHUE
OCHOBHBIX 33J1a4 Ha JIpoOU U MPOIICHTHI.

OueHKa ¥ NpUKUAKA, OKPYTJIEHHE pe3ysbTaTa.

CocrapneHrue OyKBEHHBIX BBIPAKEHUM MO YCIOBHUIO 3a/1a4H.

[IpencraBneHre JaHHBIX ¢ TOMOIIBIO TAOIUI] ¥ quarpamM. CTon04YaTeie TuarpaMMbl: YTCHHUE U
MOCTpOoeHUe. YTeHHne KpyroBbIX AHarpaMM.

Hacnaonasa zeomempusn

Harnsnueie npencrasiaenus o Gpurypax Ha IiIoCKOCTU: TOYKa, IpsIMasi, OTPE30K, JIy4, yroil, JIoMaHasl,
MHOT'OYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOJIbHHUK, OKPYKHOCTH, KPYT.

B3anmMHOe pacnionoxeHue IByX IpsIMbIX Ha MJIOCKOCTH, MMapajlielIbHbIE IPSIMbIE, IEPIEHANKYIISIPHbIC
npsiMble. MI3Mepenue pacCTosSHUI: MEXIy ABYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM; INTMHA MaplipyTa Ha
KBaJpaTHOM CETKE.

H3mMepenne u mocTpoeHueE yrioB € MOMOIIBIO TPAaHCIIOPTUPA. BUABI TPEYrOJIbHUKOB: OCTPOYTOJIbHBINM,
MPSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN; paBHOOEAPEHHBINA, PABHOCTOPOHHUNA. YEThIPEX YT OIBHUK, IPUMEPDI
YEeTBIPEXYTOJBHUKOB. [IpsIMOYTONIbHUK, KBaIpaT: UCIIOJIH30BAHUE CBOMCTB CTOPOH, YIJIOB, IMarOHAJICH.
N3o006paxeHne reoMmeTpruueckux (GUryp Ha HEIMHOBAHHOM OyMare ¢ MCIOJIb30BaHUEM LIUPKYIIS, IUHEUKH,
yTroJbHUKA, TpaHcroptupa. [loctpoenus Ha kieryaToit Oymare.

[Tepumerp MHOTOYTONBbHUKA. [ToHSATHE MOmaA GUTYPHI; €MUHUIIEI U3MepeHus Tuiomanu. [Ipubnmxénnoe
M3MEpPEHHeE Ionaau Guryp, B TOM 4Kclie Ha KBaapaTHOU ceTke. [IpubmmkéHHOe n3MepeHue TITMHbI
OKPYKHOCTH, TUIOLIaJAH Kpyra.

CummeTpus: IeHTpaJIbHAsI, OCeBas U 3epKajibHasi ckMMeTpuu. [locTpoeHne CUMMETpUIHBIX (QUTYP.

Harnsgusie npencraBiaeHus 0 IPOCTPAHCTBEHHBIX GUTYpax: Mapasuiefenune, Ky0, mpu3ma, mupaMmua,
KOHYC, IIWIMHJIP, map u chepa. M3o0paxeHnue npocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BépTok
MHOTOTPaHHHUKOB, IUJIUHAPA U KoHyca. Co3iaHue Mojenel mpoCcTpaHCTBEHHBIX (uryp (13 Oymaru,
MIPOBOJIOKH, TUTACTHJIMHA U JIP. ).

[TonsiTue 06bEMa; eMHULIBI H3MepeHus 00bEMa. OOBEM MPSAMOYTOIBLHOTO Mapaienenumnena, Kyoa.

IIJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUS MPUMEPHOI PABOYEN ITPOTPAMMBI KYPCA
(ITO T'OXAM OBYYEHUA)

OcBoenune yueOHOTO Kypca «MaremaTtrka» B S—6 Kjaccax OCHOBHOM IIKOJIBI IOJDKHO 00ecTieunBaTh
JOCTHKEHHE CISAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:
5 KJacc
Yucna u evluucnenun
» [loHMMATPH ¥ IPAaBUIBHO YIOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
JECSITHYHBIMH IPOOSMHU.
« CpaBHUBATH U YNOPSAIOYNBATH HATYpAJbHBIE YHCIIA, CPABHUBATH B MIPOCTEHIINX CIIydasix OOBIKHOBEHHBIE

Ipo0u, TeCSITUIHBIC APOOH.



CoOTHOCHTH TOYKY Ha KOOPJUHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM € YHUCIIOM B H300paxaTh
HaTypaJbHbIE YHCIIa TOYKAaMHU Ha KOOPJIMHATHOM (YMCIIOBOM) MPSMOH.
Brimonusate apudmernyeckue NeHCTBUS C HATYPATbHBIMU YUCIIAMU, C OOBIKHOBEHHBIMH JIPOOSIMU B

MIPOCTEUIINX CITyYasiX.

BeInosHATE NIpoBEpKyY, IPUKUIKY PE3YyIbTaTa BHIYMCICHUH.
OxpyrisTh HaTypajibHbIC YHCIIA.

Pewienue mexcmoguix 3a0au
Pematp TekcToBbIe 33124 apU(METHIECKUM CIIOCOOOM U C TIOMOIIBIO OPTaHU30BAHHOTO KOHEUHOTO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.
Pemars 3a1aun, copepkaiirie 3aBUCUMOCTH, CBS3BIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMsI, pACCTOSIHUE; IICHA,
KOJMYECTBO, CTOUMOCTb.
Hcnonb30BaTh KpaTKue 3alIUCH, CXEMbI, TaOIUIbl, 0003HAUYEHHUS TP PEIICHUH 3a]1a4.
[Tonb30BaThbcs OCHOBHBIMH €IUHUIIAMH U3MEPEHUS: LIEHBI, MACChl; PACCTOSIHUS, BPEMEHHU, CKOPOCTH;
BBIPQXKaTh OJJHU €IMHUIIBI BETUYHHEI Yepe3 JIpyTrHe.
W3Bnekarb, aHANU3UPOBATh, OLIEHUBATH HHPOPMAIIHIO, IPEACTABICHHYIO B Ta0OJIHIIe, HA CTOI0YATON
auarpamMme, HHTEPIPETUPOBAThH MPECTaBICHHbIE JaHHbIC, HCIIOIb30BaTh JaHHBIE MIPH PEIICHUH 3a/au.
Haznaonan ceomempusn
[Tosb30BaThCs TEOMETPHUSCKUMU TTOHITHAME: TOYKA, PSMasi, OTPE30K, JIyd, YIOJl, MHOTOYTOJIbHUK,

OKPY’KHOCTb, KPYT.

HpI/IBO,I[I/ITB IIPUMCPLI 00BEKTOB OKpYKaromero M1upa, MMEromunux (I)OpMy HU3Y4YCHHBIX T'COMCTPHUICCKUX

buryp.
Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMU: BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKaMU: YTOJl,
BEpUIMHA, CTOPOHA, TUAarOHalb; C OKPYKHOCTBIO: PaJnyC, TUAMETP, LICHTP.
N300pakaTh U3y4eHHBIC TeOMETpUUYECKHE (DUTYPHI Ha HETMHOBAHHOM U KJIETYATOW Oymare ¢ MOMOIIbIO
LUPKYJIS U JIMHEHKH.
HaxoauTe IIMHBI OTPE3KOB HETIOCPEICTBEHHBIM H3MEPEHHEM C IIOMOIIBIO TMHEWKH, CTPOUTH OTPE3KU
3aJJaHHOH JUIMHBI; CTPOUTH OKPY>KHOCTh 3a/IaHHOTO pajuyca.
Vcnonp30BaTh CBOWCTBA CTOPOH M YTJIOB IPSMOYTOJIBHHKA, KBaJpaTa Ik UX MOCTPOSHHSI, BEIYUCIICHHSI
IUTOINAH U TIEpUMETpA.
BbrauciaTe nepuMeTp 1 IIomaab KBapara, NpsiMoyrojbHHUKA, (PUTYp, COCTABICHHBIX U3 MPSMOYTOJIbHUKOB,
B TOM 4ucie Guryp, n300paxxEHHbIX Ha KJeTyaTol Oymare.
[Tonp30BaThcs OCHOBHBIMM METPUYECKUMU €IMHUIIAMU U3MEPEHUS JUTMHBI, TUIOIAAN; BEIPAXKaTh OJHU
€IMHUIIBI BEIMYUHBI Yepe3 APYyTHeE.
Pacnio3HaBath nmapauienenumnen, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo IpaHb, U3MEPEHUS;
HAXO/IUTh U3MEPEHHS MTapajliesIenurena, Kyoa.
Beruucnate 00b€M KyOa, napasuienenunesia no 3aaHHbIM U3MEPEHUSM, 110JIb30BaThCsl €AMHULIAMH
u3MepeHus oobEMa.
Pemiate Hec0XKHbBIE 3a/1a41 HA U3MEPEHHUE T€OMETPUUYECKUX BEIMYMH B IPAKTUYECKUX CUTYALUSX.
KJace

Yucna u eviuucnenusn
3HAaTh ¥ MIOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMH BUJAMH YHCEN U CIIOCO0aMHU UX 3aITUCH,
NEePEeXOAUTH (€CIH ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aITUCH YHCIIa K IPYTOil.
CpaBHMBATH M YIIOPSI0YUBATh LIENIbIe YKCiIa, OOBIKHOBEHHBIE U JIECATUYHbIE pOOU, CpaBHUBATD YHCIIA
OJTHOT'O M pa3HbIX 3HAKOB.
BeinonHATe, codeTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(METHUYECKHE IEHCTBHS C HATYPAIbHBIMU U
LEJIBIMUA YUCIaMHU, OOBIKHOBEHHBIMU U IECATUYHBIMU JIPOOSIMHU, TIOJI0XKUTEIIBHBIMU M OTPULIATEIIbHBIMU
YHCIaMU.
BbrauciiaTe 3Ha4€HUS YUCITIOBBIX BBIPAKECHUH, BBITIOIHITH TPUKHAIKY U OLEHKY Pe3yiIbTaTa BEIYHCICHUN;



BBINOJIHATH MPEOOPa30BaHMsI YHCIOBBIX BHIPA)KEHUI HA OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUI.
CoOTHOCUTH TOUKY Ha KOOPIUHATHOM MPSIMOI ¢ COOTBETCTBYIOIIUM €1 YHCIOM M N300pakaTh Yyuciia
TOYKaMH Ha KOOPAWHATHOU MPSMOM, HAXOJUTh MOJYJIb YHCIIA.
CoOTHOCUTH TOUKH B IPSIMOYIOJIbHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU 3TON TOUYKH.
OKpyrasTh LEbIe YUClia U JeCATUYHbIE JPOoOU, HAXOJUTh MPUOIIMKESHUS YHCEIL.

Yucnoevie u Oyk6enHble bIPANCEHUA
[ToHumathb 1 ynorpeOisTh TEpPMUHBI, CBSI3aHHBIE € 3aIIUChIO CTEIICHU YMCia, HAXOAUTh KBaJpaT U Ky0 uucia,
BBIUNCIIATh 3HAYECHUS YUCIOBBIX BBIPA)KEHHUH, COAEPIKAIIMX CTEIICHH.
[Tonp30BaTbCs MpU3HAKAMU IETUMOCTH, PACKJIAbIBATh HATYPAJIBHbBIC YHCIIA HA IIPOCTHIE MHOKHUTEIIN.
[Tonp3oBaTbes MacITaboOM, COCTABIIATh MPONIOPLIUU U OTHOILICHHUS.
Hcnonp3oBatk OyKBEI U1 0003HAUEHHS YUCET MIPH 3alIMCH MaTEMAaTHYECKUX BBIPAKEHU, COCTABIATh
OyKBEHHbIE BbIpaKE€HHsI U (POPMYJIbl, HAXOAUTh 3HAUE€HUS! OYKBEHHBIX BBIPA)KEHUI, OCYIIECTBIISIS
HE00XO0IMMBbIE TIOACTAaHOBKH U MPE0OpPa30OBaHMS.
HaxonuTs HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoguix 3a0au
Pemiate MHOTOIIArOBBIE TEKCTOBBIE 33a4l APU(PMETHUECKUM CIIOCOOOM.
Pewrate 3a1aun, CBA3aHHBIE C OTHOLIEHUEM, IIPONIOPLHHUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMH; pellaTh TPH
OCHOBHBIC 3a/1a41 Ha JpOOU U MPOLIEHTBHI.
Pewrats 3amaun, conepxaniye 3aBUCUMOCTH, CBSI3bIBAOINE BEJIMUMHBL: CKOPOCTh, BpEMs, PACCTOSIHUE, IICHA,
KOJINYECTBO, CTOUMOCTh; IPOU3BOJUTEIBHOCTD, BpeMs, 00bEMa paboThl, HCHOJB3Ys apu(MeTHIecKre
JIEHCTBHUs, OLIEHKY, IPUKUIKY; II0JIb30BAaThCs C€AMHALIAMY U3MEPEHUS COOTBETCTBYIOIIMX BEJINYMUH.
CocTtaBiiaTh OYKBEHHBIE BBIPaKEHHS 110 YCIOBHIO 3a/1a4H.
N3Bnekats nHpOpMaILNIO, IPEACTABICHHYIO B TaOIUIaX, Ha JIMHEHHOHN, CTOJI0YaTON MU KPyroBOM
JyarpaMmax, MHTEpIPETUPOBATH NIPEICTaBICHHBIE JaHHBIE; UCII0JIB30BATh JAHHBIC IIPU PEIICHHUH 3a1a4.
[TpencraBiasaTs nHGOPMALHIO C TOMOIBIO TAOIULL, TUHEHHOM U CTOJIOUATON AUAarpaMM.

Haznaonan ceomempusn
[TpuBOANTE MpUMEPHI 00BEKTOB OKPYXKAIOIIET0 MUPA, UMEIOIIUX (POPMY U3YyUEHHBIX T€OMETPUYECKUX
IUTOCKUX M MIPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX M CHMMETPHUYHBIX (PHUTYD.
N300paxkaTh ¢ HOMOIIBIO LIUPKYJIS, TUHEHKH, TPAaHCIIOPTHPA HAa HEJIMHOBAHHOM U KJeTyaToil Oymare
U3YYEHHBbIE MJIOCKUE TeOMETPUYECKHe (PUTyphl U KOH(DUTYpaIK, CHMMETPUYHBIE (QUTYPBHI.
[Tonbp30BaThCs TEOMETPUUYECKMMHU MOHATUSME: PABEHCTBO (PUTYP, CHMMETPHSI; UCIIOJIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.
Haxoauts BENMYHUHBI YIII0B U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 3aJaHHON BEJIUYMHBI,
MIOJIB30BAThHCS IIPU PELICHUHU 3a/1a4 I'PalyCHOW MEpOH YIJIOB; pacllO3HABATh HA YEPTEIKAX OCTPBIM, IPAMOH,
Pa3BEPHYTHIN U TYIION YTJIbL.
BoruncnaTe AyMHy JOMaHOM, IEPUMETP MHOTOYTI'OJIbHUKA, TI0JIb30BaThCS €IMHULIAMU U3MEPEHMS JUTMHBI,
BBIPAKATH OJHU €AVHULBI U3MEPEHUS JJIMHBI 4epe3 IpyTHe.
Haxonuts, HCIONIB3Ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEKY IBYMs TOYKAMU, OT TOYKH JI0 IIPSIMOH,
JUIMHY ITyTH Ha KBaJIpaTHOU CETKE.
Boraucnares miiomaas Guryp, COCTaBISHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa30oueHne Ha
IPSIMOYTOJIBHUKH, Ha PaBHbIE PUTYPHI, TOCTPAaUBAaHUE /10 MPSIMOYTOJIbHUKA; MTOJIb30BATHCS OCHOBHBIMU
€MHULIAMU N3MEPEHMS TUIOIIA/IN; BBIPAXaTh OJHU €IMHULIBI U3MEPEHNS IIJIOIAN Yepe3 APyTHeE.
Pacnio3HaBate Ha MOJIENIAX U U300paKEHUSIX MUPAMUY, KOHYC, IIMIIMHAP, UCIOIB30BATh TEPMUHOJIOTHIO:
BepIlIMHA, pedpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.
N3o6pakaTh Ha KIeTyaToil Oymare npsMOYTroOJIbHbIIN Mapauieenumes.
Boruncnsate 00bEM NpsSAMOYToJIbHOTO MapalijieNienunesaa, Kyoa, mojib30BaTbCsl OCHOBHBIMH €TMHULIAMU
u3MepeHus: 00bEMa; BeIpaXKaTh OJIHU €IMHHIIBI U3MEPEeHUs1 00bEMa uepes JIpyrue.
Pemate HecnokHBIE 33/1a4M HA HAXOXKIECHUE T€OMETPUYECKUX BEIMYHMH B PAKTUYECKUX CUTYaLHAX.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUSA)
5 knacc (He menee 170 1)

Ha3Banme
pasaena (TemMbl) OcHoBHoOe coxep:kaHue OcHoOBHbIE BH/BI AeATEJBHOCTH 00y4aroIIuXCs
Kypca (4ucJIo
4acoB)
HartypaJjbHble Hecaruunast cucreMa YuraTh, 3anMCbIBATH, CPABHMBATh HaTypajbHbIE
qucjaa. CUUCIICHUS. Psig 4ucia; mnpeajiaraTb HM  00CYy:KJIaThb  CHOCOOBI
JlelicTBusiC HaTypaJIbHBIX YUCEII. YOOPSAOYUBAHUS YUCETT.
HATypaJbHbIMH Harypanpnslit psa. Ywucno HN3006paxars KOOPAMHATHYIO NOPSIMYIO, OTMeYaTh
YHCIAMH 0. HarypanpHble Ynciaa Ha | YUCIa TOYKaMU Ha KOOPAMHATHON  NPAMOMH,
(43 u) KOOPAUHATHOM OPSIMOMA. HaXO0AMTh KOOPJAUHATHI TOUYKH.
CpaBueHue, OKpYyTJIEHUE HccaenoBarhb CBOWCTBAa HATYPAJBHOIO PsiJia, YUCENT
HaTypaJbHbIX YUCEII. Oml IpU CIOXKEHUHN U YMHOXCHHU.
A . Hcnoab30BaTh NpaBUIO OKPYIVIEHUS HATypaJlbHBIX
pudmeTHuecKue AeHCTBUSA B
C HaTypaJbHBIMHU YHCIIAMH. .
Croiicrsa - - BbINOJHATH apudmMeTuyecKue aeicTBus c
Y p HATypaJIbHBIMU YHCJIaMHU, BBIYUCJIASATH 3HAUYCHUS
CIOXEHUM U YMHOXXEHHH, .
. YHUCIOBBIX BBIp@XEHHH €O CcKoOkamu u 0Oe3
CBOICTBA CIIUHUIIBI npu
CKOOOK.
YMHOMCHHM. 3anucsiBaTh TMPOMW3BEICHHE B BHJAE CTCNCHH
P il bi ,
IlepemecTuTensHoe . 4 YUTATH CTCNCHU, HCHOJb30BATH TEPMHHOJIOTUIO
COHUCTATCIIPHOC CBOMCTBA (ocHOBaHUE, TOKa3aTelb), BBIYHUCJIAATH 3HAYEHMS
CJIOKCHUA nu YMHO>XCHUA, CTEIlCHCH.
paclpeieINTEeILHOC BbINOJHATL MNPUKUAKY U OLEHKY 3HadYeHUM
CBOMCTBOYMHOKCHHAL. YUCJIOBBIX BBIPAKEHUM, NpeaJjiararb U NPUMMEHSITh
Jlenurenn U KpaTHbBIE YHCIA, NpUuéMbI NPOBEPKU BBHIUUCICHUN.
pas3nosxeHue qucia Ha Hcnosb30BaTh Npu BHIYMCICHUAX [IEPEMECTUTEIIBHOE
MHOXUTenu. JlemeHue c U COYETATEJIbHOE CBOMCTBA CJIOKEHUSI U YMHOXEHUS,
OCTaTKOM. IIpocTeie u pacnpeneauTenbHoe CBOMCTBO YMHOXEHUS,
cocTaBHble yucnaa. [Ipu3zHaku dopmyaupoBaThb " NpUMEHSITH npaBuwia
neaumMocTd Ha 2, 5, 10, 3, 9. npeoOpa3oBaHUsl YUCIIOBBIX BBIpAKCHHUN Ha OCHOBE
C CBOWCTB apU(PMETUUCCKUX ICHCTBUM.
TCIICHb C HaTypaJlbHbBIM
MoKa3aTeJIeM.
YHucnoBbie BBIPpA’KEHUS; Hccaenosatnb YUCIIOBBIE 3aKOHOMEPHOCTH,
NOPSIIOK NEUCTBUM. BbIJIBUTAThH " 000CHOBBHIBAThH TUIIOTE3bI,
Pelllenme TEKCTOBHIX 3amad ¢popmynuposars oﬁoﬁlqgnnﬂ M BBIBOABLI IO
= pe3yabTaram OpPOBEAEHHOTO HUCCIIeJOBaHMUS.
> Ha Bce apudMeTHYECKHE
= NeHCTBHA, Ha IBIDKEHHe W @opmMyJIUPOBATH  OINpeJeJieHUusl  JICJTUTENIsT |
S S — KpPaTHOTO, Ha3bIBaThb JCJIUTEIM U KpaTHbIE YHCIA;
- pacno3HaBaTh TMPOCThIE U COCTaBHBIE YHCIIA;
£ dopmyaupoBaTthb " NPpUMEHSTh NPU3HAKH
o nenmumoctu Ha 2, 3, 5, 9, 10; npuMeHSATH aJIrOPpUTM
b pa3ioKeHusT 4Yuciaa Ha IPOCTbIE  MHOXHUTEIHU;
z HAXOJAMTh OCTAaTKH OT JICJCHUS ¢ HENOJIHOE
2 4acTHOE.
g Pacno3naBarhb UCTHHHBIC u JIOKHBIE
BBICKa3bIBAHUS o HaTypaJIbHbIX quciax,
NPUBOAUTH NPUMEPHbI U KOHTP-MPUMEPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPULAHUS BBICKA3bIBAHUH O
CBOMCTBAaX HATypaJbHBIX YUCEJ.
KoncrpynpoBare MaTeMaTHyeckHe MpelJOKeHHs1 C
TIOMOIIBIO CBSI30K «W», WU, KECIH..., TO...».
Pematp  TEKCTOBBIE 33aJaud  apUPMETHICCKAM
cnocoOboM, HCMOJIBL30BATHL 3aBUCHUMOCTH MEXITY
BEIIMYUHAMHU (CKOPOCTBH, BpEMsl, PACCTOSHUEC; IICHA,
KOJMYECTBO, CTOMMOCTh U JIp.): aHAJU3UPOBATH U
OCMBICJIUBATH TEKCT 3a7auyu, nepedopmyiMpoBaTh
yCIIOBHE, H3BJIEKATh HEOo0XOIUMBIE JOaHHBIC,
YCTAHABJUBATH 3aBUCHUMOCTH MEXIY BEJIMYHHAMH,
CTPOUTH JIOTHYECKYIO IIEMTOYKY PACCYXKJICHHUU.
MoaeaupoBaTh X0J PEUICHUS 3a1a4ld C MOMOIIbIO
PYCYHKa, CXEMBI, TAOJIUIIEL.
IIpuBoauTh, pa3éupaTh, OUECHHUBATH pPa3JIUYHBIC
pelIeHus1, 3allMCH PELICHUN TEeKCTOBBIX 3ajiady.
KpuTrHnyecku OuUeHUBATH MOJIYUYEHHBIH pe3yJibTarT,
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OCYLIECTBJATh CAMOKOHTPOJb, MPOBEPsisi OTBET Ha
COOTBETCTBHUE YCJIOBUIO, HAXOAUTH OIINOKU.
Pemiath 3amaun ¢ NOOMOIIBIO MHepedopa Bcex
BO3MOJXXHBIX BADUAHTOB.

3HAKOMUTBLCSI ¢ UCTOPHE pa3BUTHS apUPMETHKU

Harasaanas
reo-MeTpus.
JIuHuu Ha
miockoctu (12

1)

Touka, mnpsMasg, OTPE3OK,
ayd. Jlomanasa. HM3mepeHue
JIIUHBI OTpe3Ka,
METpHUYECKHE €IVHHLIBI
U3MEPEHUSA JIAHBI.
OKpy>XHOCTBHU KPYT.
ITpakTuueckas pabora
«ITocTtpo- enme y3opa u3
OKPY>XHOCTEW.

VYroa. Ilpsimo#, oOCTpbIH,

TyHnoH U pa3BEPHYTHIN YIJIBI.
HN3mepe- HUE yriosB.

ITpakTuueckas paboTta
«IlocTpo- eHue yrios»

Pacno3naBatnb Ha gepTrexax, pHUCyHKaXx,
ONNCBHIBATH, UC- TIOJB3ysS TEPMHHOJIOTHIO, U
u300paxkaTh c TTOMOIIHIO 4epTEXRHBIX
WHCTPYMEHTOB: TOYKYy, NPSIMYyI0, OTPE30K, JIyd,
yTroJ, JIOMaHyl0, OKPY>KHOCTb.

PacnozHaBaTh, NPHBOAMTL NPHUMePbI O0OBEKTOB

peanb- HOTO MHpa, HUMEIOMUX (OPMY H3YyUEHHBIX
¢duryp, oue- HUBaTH UX JIMHEHHBIE pa3MeEphI.
Hcnonb30BaTh TUHENKY U TPAHCIIOPTHP KaK
HUHCTPYMCH-THI JJIs1 IOCTPOCHUA U UBMECPCHUA:
M3MEePATH JUIMHY OT-PE3Ka, BEIMUHUHY yIJa;
CTPOUTb OTPE30K 3aJITaHHOU JIJIUHBIL, YyToJ1, 3aJaHHOU
BEJIMYUHBL, 0TKJIAABLIBATE IUPKYJIEM PaB-HbIE
OTPE3KHU, CTPOUTHL OKPY>XHOCTB 33JJaHHOI'O
panunyca. U3o00paxaTh KOHQUTYypaLUH
TeOMETPUYECKUX (PUTryp M30TPE3KOB,

OKPY>XHOCTEH, UX YacTe¥ Ha HEJIMHOBAHHOWU
KJIeT4aToi Oymare; npeaJiaraTb, ONMUCHIBATH U
00Cy:K-1aTh CIIOCOOBI, AJITOPUTMBI ITIOCTPOCHUS.
PacnoznaBath U M300pakaThb Ha HEJIMHOBAHHOU M
KJIeT- YaToW Oymare TpsIMOH, OCTpBIHA, TYIOM,
Pa3BEPHYTHINYTIJIbl; CPABHUBATh YIJIBL.
BBIYHCJIATH JUIMHBI OTPE3KOB, JOMaHBbIX.
ITonnMaTe M HMCHOJBL30BATh NPH peIICHHMH 3a4a4
3aBH- CHMOCTH MEXJIYy €IUHUIIAMH METPHUYECKOU
CHUCTEMBl Mep; 3HAKOMHUTBCH C HEMETPUUYECCKUMH
CHUCTEMaMH Mep; BBIPA’KaTh [UIMHY B Pa3IHYHBIX
ennHnnax w3MmepeHus. MHMcciaenoBatb ¢QUTYPH U
KOH(UTYpaIuy, HCIoJIb3ysl HU(PPOBBIE pecypchl
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OOBIKHOBEHHbIE JpoOn. IIpaBusbHBIC u | MoaeaupoBatb B TrpadHUUECKO, IPEeaAMETHOU
apoou HENpa-  BHIbHBIE  apobOu. | opme, ¢ NOMOIIBIO KOMMBIOTEpA MOHITHSI U
(48 u) OCHOBHOE CBO¥- CTBO JIpoOH. CBOIICTBA, CBsI3aH-HBIC C OOBIKHOBCHHOM NPOOBIO.
CpaBHeHue npobeii. YuraTtsb 111 3aNMHCHIBATH, CPAaBHHUBATH
CrnoskeHme ¥ BLIGHTAHME OOBIKHOBEHHBIE ApOOH, MpeAIaraTh, 060cn0m>1§an, "
OGHIK- HOBEHHBIX JpPOGEi. 00CyKIaTh CNMOCO-0bI YIIOPSOOYNBAHUS APOOCH.
CMeImannas APOGE. HN3o0paxaTh O6L£KHOBCHHI>IGU Ipoby TOYKaMH Ha
YV MHOKCHIE - nenenme | KOOP-  AMHATHOH TIPSIMOT; HCTOJIL30BATE
. - Oeii.
OOBIKHOBCHHDLX poGei; KOOPJAWHATHYIO MPSI-MYI0 JJIsi CPaBHEHUS PO
B3aMM- HO-OGPATHELE NPOGH. DopMyJIHPOBATD, 3alACBIBATL € MOMOUILIO 6yKB‘
OCHOB- HOE CBOMCTBO OOBIKHOBEHHOH IpoOu;
Pemrenne TexkcTOBBIX 3anad, HCII0JIBb30BaTh OC- HOBHOE CBOICTBO ,up061/1 I
co- AepiKamux Ipoou. COKpamieHusi Jpo0eil W TpH- BeOSeHUsS ApoOU K
OcHoBHBIE  3a- JAauu Ha HOBOMY 3HaMCHATEIIIO.
npobwu. IlpeacraBiasitb CMEHIAaHHYIO JApoOb B  BHJIC
[IpuMeHenne  Oyke s | HEHPaBHIb- Hoﬁ“n BBIICIISITh IEIYIO YacTh YHCIA
3arucu MaTemaTHdeckux | 13 HENPAaBUILHOH NpoGu. .
BBIPa’KEeHMIT U IPeIOKEHHI BbINOJHATH apudmMeTuvyecKue AefcTBUA c
OOBIKHOBEH- HBIMHU APOOSIMH; MPUMEHSITH CBOiiCTBa
apupMeTH4ecKux ACHCTBUHM JUISI palHOHAIU3aLUH
BBIYMCJICHUH.
BBINOJHATL, NPUKHAKY W ONEHKY pe3yibTaTa
BBIYHCIIC- HUI; MpeAaaraTb M NPUMEHATH NPHEMBI
NPOBEPKH Bbl- YUCIICHUH.
IIpoBoauTh HMcCCIEIOBAHUA  CBOIHCTB  Jpobei,
ONHpasch Ha YHCIOBBIC DJKCIECPUMEHTHI (B TOM
9Hcie C HOMOIIBI0O KOMIOBIOTEPA).
PacnioznaBaTth UCTUHHEIC u JIOKHBIE
BBICKa3bIBaHUS O APOOSX, MPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPHI, CTPO- HMTh BbBICKA3BIBAHUA U
OTpHUIIaHUs BBICKa3bIBaHUH.
Pemiate  TEKCTOBBIE 3aJa4u, coaepIKalue
HpO6HI)Ie JaH- HBIC, W 3aJa4yu Ha HaAXO0XIACHHC
YacTH LIEJIOTO U LEJIOTO MO €ro 4acTH; BBISIBJIATH
HX CXO/JCTBA M PA3JIHYHIA.
MopaeaupoBaTh XO0J1 pELISHUS 3aJa4yi C IIOMOIIBIO
pH- CYHKa, CXEMBI, TaOJIUIIbI.
IlpuBoauTh, pa3déuparb, OLEHUBATH pPa3JIUYHbIC
perie- HUS, 3aMMCH PEIICHUN TEKCTOBBIX 3a/ad.
Kputnyeckn oOmeHHMBATH IIOIIYYCHHBIH pe3yibTar,
OCy- MIECTBIISITH CAMOKOHTPOJIb, TIPOBEPSIsI OTBET Ha
COOTBET- CTBUE YCIIOBHUIO, HAXOAUTH OIINOKH.
3HAKOMUTBCH ¢ HUCTOPHEN pa3BUTHs apubMETHKH
Harasinnas MHOTrOyrojabHHUKH. OnuceiBathb, HMCIIO0JIb3YSl TEePMHHOJOTHIO,
reoMeTpus. YeTsIpEx- YTONBHUK, | H300paxkaThb c TTOMOIIBFO 4epTEKHBIX
MHOroyroJibHuK MPSIMOYTOJIBHUK, KBaJIparT. HHCTPYMEHTOB M OT PYKH, MOJe- JIHUPOBATh U3
u (10 u) IMpaxTHueckas paGora %}IMarI/I MHOFOYFOJ'IBHI/IKI/Ié
«dToctpo- erme | JI)CI/II:_OZII/ITL npuMepbl 0OBEKTOB pPEaJIbHOT'O MHUPA,
NpsIMOYTOJIBHUKA C 3aJaH- X $opmy MHOTOYTOJIbHIKA,
HBIMH cTopoHaMu Ha NpsIMOYTOJIBHHKA, KBa- Jpara, TpPEYroJbHHUKA,

HEJINHO-BaHHOUW Oymare».

TpeyronbHUK.

ITnonrane u nepuMeTp
npsiMo- YTrOJIbHUKA it
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX u3
NPsIMOYTOJIb- HUKOB,
S IVHHUILBI U3MEpEeHUs
TLJIOIIIAH. IlepumeTp

MHOTI'O-YyTOJIbHHUKA

OLIECHUBATL HX JIMHEHHBIE pa3Mepbl. BLIUMCIAATS:
IIEepUMETpP TPEyroJbHHUKA, NOPSIMOYTOJBHH- Ka,
MHOTOYTOJIBHUKA; IUIOHIAZb HPSAMOYTOJBHHKA,
KBa-Jpara.

HN306paxkaTh OCTPOYTOJIbHBIC, MPSIMOYTOJILHBIE U
TYIIO-yTOJIbHBIE TPEYTOIbHUKH.

CTpouTh Ha HEJIMHOBAaHHOW W KjeT4yaToil Oymare
KBa- JpaT U NpsIMOYTOJIBHUK C 3aJaHHBIMH
IJIMHaAMU CTOPOH. HcciaenoBaTh CBOMCTBa
MPsIMOYTOJIFHUKA, KBaJpaTa ITy- TEM KCIIEpUMEHTA,
HaOJIOAEHUsI, W3MEPEHUs, MOJEIN- POBaHUSI,
CpaBHHMBaTh CBOWCTBa KBaJpara W IPAMO-
YTOJIBHUKA.




KoncrpynpoBath MaTeMaTH4ecKHe NPeII0KeHHUS C I10-
MOIIIBIO CBSI30K «HEKOTOPBIH», «I11000¥».
Pacno3naBatsp HCTUHHEIE u JIO)KHBIE
BBICKa3bIBaHUsI O MHOT'OYT'OJIbHH- KaX, MPUMBOJAHUTH
npuMepsl 1 KOHTPIPUMEPEL.

HUccaenoBaTh 3aBHCHMMOCTD IUIOIIAIHM KBaJpaTa OT
JUTH- HBI €r0 CTOPOHBI.

Hcnoab30BaTh cBoiicTBa KBaJApaTHON CETKH IS
IOCTPO- eHUsl (puryp; pa3omBaTh NPSIMOYTOIBHUK
Ha KBaJpaThl, TPEYTOJILHUKH; COCTABJATH (DUTYPHI
U3 KBaJIpaTOB W NPSMOYTOJILHUKOB M HaXOJUTh UX
Iomanb, pa3ouBaTth urypsr Ha
OPSIMOYTOJIBHUKHA M KBaApaThl U HaXOIHUTh HX
II0Maab.

BepipaxaTh BeJMYHMHY IUIOIIAIW B  Pa3iIUYHBIX
€IMHUIIAX W3MEPEHHUS] METPHYECKOH CHCTEMBI Mep,
NMOHUMATH M HC- MOJb30BaTh 3aBHCHUMOCTH MEXIY
METPUYECKUMH €1- HUIIAMH U3MEPEHUS TUIOIIAJIH.
3HAKOMHUTBCSA ¢ IPUMepPaMH MPUMeEHEHHUsl IUIOMATH |
nepuMeTpa B MNPAKTHYECKUX CHUTyalusx. Pemars
3aga- 4YM W3 peaJbHON IKM3HH, NpeAIarate M
00CyK1aTh pa3-JHYHbIe CIOCO0BI PELICHUs 33124

JecaTuunbie
apoou
(38 u)

JecsatnyHas 3anuck apobeil.
CpaBHeHUE JECSITUYHBIX
IpoOeii.

JleticTBUsL C JOE€CATUYHBIMU

npo-  Gsamu.  OxpyrieHue
JIECSITHYHBIX JIpOOeii.

PenreHnne TEKCTOBBIX 3azad,
co- JIepIKaIIuX Ipoou.
OcHOBHBIE 3a- Jadu Ha
apoou

[peacraBiaATh  JECATHYHYHO OApoObL B  BHUIE

OOLIKHOBEH-  HOIl, 4YHTAaTh M  3aANHCLIBATh,
CpaBHMBaThL JSCATHYHBIE JpoOU, NpeAararth,
000CHOBLIBATH i 00CyX/1aTh CIoco- (1) 81

YIOPSAIOYNBAHUS IECSITUUHBIX OPOOEH.
HN3006paxkarh IeCATUYHBIE ApPOOM TOYKaMHU Ha
KOOpAW- HATHOM NPSIMOMU.

BpissiBASITH  c€XOACTBA W Pa3jM4ufA  IIPaBUI
apudMeTnde- CKMX JCHUCTBUH C HaTypaJIbHBIMHU
YHUCIIAMHM M JECSTHY- HBIMH JpPOOSIMU, OOBSICHATH
HX.

BbInoJHATH apudmeTnuecKue JEeUCTBUS c
JIECATUYHBI- MU IPOOSMH; BBIMOJHATH NPUKUIAKY H
OLIEHKY pe3yJb-TaTa BbIYHUCIIEHUM.

IIpumeHsiTh cBoiicTBa apupMEeTHYSCKUX JEHCTBUN
JUISL pallMOHAIU3AllUU BBIYMCIIEHUH.

IIpumMeHsATL NPABUIO OKPYIJIEHHUSI JI€CSITUYHBIX
IpoOeit. IlpoBoaurs  HccaeI0OBAHUS CBOWVICTB
JIECATUYHBIX NIpo- Oell, omupasich Ha  YHCIOBBIC
SKCIIEPUMEHTBI (B TOM 4YHCJIE C IIOMOUIBIO
KOMIBIOTEPa), BBIBUTaTh THNOTE3bl U IIPUBOIUTH
UX 00OCHOBaHHS.

Pacno3zHaBath HCTUHHBIC " JIOKHBIE
BBICKa3bIBaHUS O APOOSX, MPHBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPO- HTh BbICKA3BIBAHUA U
OTpUILIAHUS BBICKA3bIBAHUM.

Pemiatnb TEKCTOBBIC 3a1a4u, colepxKalue
IpoOHBIE MOaH- HBIEe, M Ha HAXOXJEHHE YacTH
LIEJIOTO M IEeJIOTO IO €ro YacTH; BBIABJIATH HX
CXOACTBA U pPa3/IMYusl.

MoaeaupoBaTh X0J PELUICHUs 3a1a4d C IIOMOIIbIO
pu- cyHKa, cxeMmbl, Tabnunel. IIpuBoaUTSH,
pa3dupaTtb, ole- HHUBATBH pPa3IUYHBIC pPEIICHHU,
3aIllMCHU PELISHUI TEeKCTO-BBIX 3a4ad.

OmnepupoBath JAPOOHBIMH YHCJIAMHU B peallbHBIX
JKU3HEH- HBIX CUTYaIlHsIX.

Kpurnyecku OUHECHUBATBH IOJNYUYEHHBIH pPeE3yJbTarT,
OCy- LIECTBJISITb CAMOKOHTPOJIb, IPOBEPSIsl OTBET Ha
COOTBET- CTBHE YCJIOBHUIO, HAXOJIUTH OIIMOKH.
3HAKOMUTBCS C MCTOPUEH pa3BUTHS apu(PMETHKHU




= Harnannas MHororpaHHUKH. Pacno3HaBaTh Ha 4epTeikax, PUCYHKAX, B OKPYKal0-
E reomMeTpHus. HN3obpaxxenne eM MHpe INPsIMOYTOJIbHBIN Napajuiesnenunes, Kyo,
= Tena u ¢purypsl MHOTOTPaHHUKOB. Mogenu MHOI'OTpaHHUKHU, ONHMCHIBATD, HMCIOJIB3YH
=i MpO- CTPAHCTBEHHBIX TEJ. TEPMHUHOJIO- THIO, OLIEHUBATH JINHCHHBIC pa3Mephl.
Z| mpocTpaHcTBe TTpsMOY TOBHEH IIpuBoaANTH MpUMepPBbI OOBEKTOB PEATLHOIO MHDA,
9 v) ume- FOIIUX dbopmy MHOTI'OTpaHHHKA,
] napajuieneni- 1en,  KyoO.
X Passéprku  Kyba wu  ma- IPsIMOYTOJIBHOTO Tapaji- JIeJeuIena, Kyoa.
= HN3o006paxaTs Ky0 Ha KileTdaTol Oymare.
§ palIeICInIICa. HUccaenoBath cBoiicTBa Ky0a, HOpsIMOYTrOJIBHOTO
2 I[IpakTnueckas pabora «Pa3- | mapan- jpenenuiiena, MHOTOTPAaHHUKOB, HCIIOJB3YS
BEPTKaA KyOa». MOJIeJIH.
O6BEM Ky6a, E;c;;)?majl:aTb " n306p§/>[1caTL pa3BEPTKU Ky66a u
NPSMOYTOIBHOTO pain- eJlenunesna. 0/1eJIUPOBATH  KY "
rmapajuieJienurie] U3 OyMaru M IpoYMxX MaTepHalioB,
napauiejienumneaa
O0BSICHATH CIOCO0 MO- JICITUPOBAHHSL.
Haxoauts W3MepeHHs, BBIYHCJAATH IUIOMANb
MOBEPXHO- CTH; OO0BEM KyOa, NPSAMOYTOIBEHOTO
nmapajuieJienuIiela;  HMCCjaeIoBaTbh  3aBHCHMOCTDH
00BéMa Kyba OT IIMHBI ero peOpa, BBIABUIATh H
000CHOBBIBATH I'MNOTE3Y.
Hab6awoaaTe ¥ NOPOBOAUTH  AHAJOTMH  MEXIY
MOHATHAMHU IUIOIIAM W 00BEMa, Iepumerpa H
IIomaay MmoBepxHOCTH. Pacmo3HaBaTh MCTHHHEIC
W JIOKHBIE BBICKa3bIBaHUSI O MHOIOIPaHHHKAX,
NMPUBOJIUTH MPUMeEPBI U KOHTPIIPUME- PbI, CTPOUTH
BBICKA3bIBAHUA Y OTPULIAHUS BHICKAa3bIBa- HUM.
Pemiarp 3a1ayM U3 peasibHOM JKU3HU
IloBTOpEeHUE IToBTOpEeHUE OCHOBHBIX BpIYMCJIATH 3HAUYCHUS BBIPAXKEHUM, COAEPKAILIUX
U 0000LIeHHe MOHSITUH U METOAOB Kypca 5 | HaTy- pajbHble  4YHCJa, OOBIKHOBEHHBIE U
u (10 u) Kiacca, 0000-11eHne 3HaHui JICCSITUYIHBIE APOOH, BBIIONHITH IpeoOpa3zoBaHU

quce.

BpiOupaTthb crocoo CpaBHEHUS 4uced,
BBIYUCIECHUH, NPUMEHSATH cBOMCTBA
apu(METHYCCKUX JCUCTBUM IS palMOHAIN3AIUU
BBIYUCIECHUN.

OcyecTBJIATH CaMOKOHTPOJIb BBIIIOJIHSIEMBIX
JecTBUM u CaMOIIPOBEPKY pe3yiasTara
BBIUMCJICHUM.

Pemats 3ajauym U3 peasbHOW JXKWU3HU, NPUMEHSITH
MaTe- MATHYECKHe 3HAHUS TS PCUICHUS 3alad U3
JIPYTUX y4eOHBbIX NPEIMETOB.

Pemiath 3agaum pasHbIMH cnoco0amMM, CPABHMBATH
CIOCo0bI peleHus 3aJ1a4u, BbIOUPATH
PalMOHAJbHBII C1IOCO0

6 kiacc (He MeHee

170 )

Ha3zBanue
paziesa (TemMbl)
Kypca (4McJ10

OcHoBHOe copep:kaHue

OcHOBHBbIE BUABI AeSATEJBHOCTH 00Yy4YaIOUIUXCH

ACIINUTECIIb H HAanMMCHBIIICEC
ol1iee KpaTHOE.

4acoB)

HarypaabHbie Apudmernueckue nelcTBUsi | BpIMOJHATH apudmMeTniecKne aeiicTBus c
yuciaa c MHOI'O3HAaYHBIMH | MHOTO3Ha4-  HBIMH  HATyPaJIBHBIMH  YHCJIAMH,
(30 1) HATypajbHbl- MH YHCJIaMH. | HAXOAMTH 3HAYEHHH YHCIOBBIX BBIPAKEHHH CO
YucnoBble  BbIpa- JKEHHs, | CKOOKaMu U 0e3 CKOOOK; BbI- YHMCJIATH 3HAYEHHS

TTOPSITTOK INENCTBUIA, uc- BBIpA)XECHUM, COJEepKalIUX CTEIEeHU. BBINOJIHATH

[OJIL30BaHUE CKOOOK. NPUKHIKY H®  ONEHKY 3HAa4YeHUH  YHCJIOBBIX

OKpyriae- HHe HATypajJbHBIX | BBIDAKEHHH, NPUMEHSTL  NPUEMBI  NPOBEPKH

qucell. pesynprata. Mcnmoab3oBaTh MNpPH  BbIYMCJICHUAX

Jlenurenu . kparHbre | NEPEMECTHTENLHOE M COYETATeNbHOE cBOiicTBa

qycia; HAMGONBIIMH o6mui | CTOMEHMS M YMHOMEHMS, pac- NpEIeIUTeNbHOe

CBOHMCTBO YMHOXCHUA OTHOCHUTCIIBHO CJIOXKCHUA,

cBoiicTBa apH(METHUYECKUX JIEHCTBHI.




Paznoxenue qucia Ha
OpOCTHIE MHOXHUTEITH.
JenumocTthb CYMMBI u
npousBescHust. JleaeHue c

OC-TaTKOM.
Pemmenune TeKCTOBBIX 3a7a4

HccaenoBarhb YHCJIOBBIE 3aKOHOMEPHOCTH,
MPOBOJIUTH YUCIIOBBIC IKCIICPUMCHTHI, BBIABATATH U
000CHOBBIBATL THIIOTE3bI.

@opMyaHUpPOBATH  ONpedeeHUusl  JCIUTCIs |
KpaTHOTO, HaHWOOJIBIIEr0 OOMICro JCIUTEIs U
HaWMECHBIIIETO OOIIEro KpaTHOTO, IPOCTOr0 H
COCTaBHOI'O 4YMCEJI, HCIOJb30BaTh OSTU IOHATUSI
OpU pEIICHUU 3a/Iad.

IIpuMmeHATH AJTOPUTMBI BBIYHCIICHUS
HanOONBILIEr0 OOILETO AEIUTENSI W HAMMEHBIIETO
obmiero  KpaTHOTO  JOBYX  YHCEJH, AaJITrOpPUTM
pa3IIoKEeHUs YHCIia Ha IMIPOCTHIE MHOXKHUTEITH.
HcciegoBaTh yCI0OBUS AETUMOCTH Ha 4 1 6.
HccaenoBath, 00cyxaaTh, GopMyIHPOBATH H
000CHO- BBLIBATHh BBIBOJ O YETHOCTU CYMMBI,
MPOU3BEACHHUS: JIBYXUETHBIX YUCEN, NBYX HEUYETHBIX
quciae, Y4ETHOroO M HEUYET-HOTO YMCEll.

HUccienoBaTs CBOMCTBA JICIIUMOCTA CYMMBI H
npou3Be-JICHUS YUCEII.

IlpuBoauTsL NpPUMEPHI YHCENT C  3aJaHHBIMU
CBOWCTBaMH, PacCNO3HABATH BepPHbIe U HeBepPHbIE
YTBEP)KIEHUS O CBOWCTBaxX 4YHCEN, ONPOBEPrarb
HEBEPHEIC YTBEpKACHUS C IIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpynpoBarh MaTeMaTHYeCKHE MPeIJI0KeHHs C TI0-
MOIIBIO CBS30K «M», «HIHN», «ECIH..., TO...».

Pemiath  TEKCTOBBIC  3aJa4d,  BKJIIOYAOIIHE
IIOHATHUSA ae- JIUMOCTH, apI/I(I)MeTI/I'-IeCKI/IM
cnocobom, HCIIOJIb30BAaTh nepedop BCEX

BO3MOXHbBIX BapHaHTOB.

MonaeaupoBaTh X0/ pPELISHUs 3a4a4d C ITOMOIIBIO
pH- CYHKa, CXEMBI, TaOJIUIIbI.

IlpuBoauTh, pa3duparb, OLEHUBATH pPa3JIUYHbIC
peuie- HUsl, 3allMCH PEHICHUNW TEKCTOBBIX 3aJad.

Ha3panue
pasjaena (Tembl)
Kypca (YucIo

OcHoBHoOe coep:kaHue

OcHoBHbIE BH/BI [1eSITE€JIbHOCTH 00Yy4YalOLINXCs

4ac0B)
Kputnyeckn ouneHMBaTh IIOJIy4YeHHBIH pe3yibTar,
HaXo0-AUTh OIIUOKH, OCYIIECTBIATH CAMOKOHTPOIIb,
MIPOBEPSAS OTBET HA COOTBETCTBHUE YCIJIOBHIO
Harasanas IlepnieHauKyIsIpHBIC PacnozdHaBaTh Ha uYepTe)Xax, PHUCYHKax Ciydau
reoMeTpus. npsiMbIE. IMapasienbHble | B3aUM- HOTO PACIHOJIOXXEHUS IBYX MPSIMBIX.
Ipsimbie Ha npsiMBIC. M300paxaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB
n7.110c1<0cn1 Paccrosimue Mexy apyms | 1@ HEIMHOBAHHOH M KIeTYaTOH Oymare nBe
(7 9) Tou- Kamm, OT Toukh jo | NEPECEKAIOMM- €Csi MpAMble, ABE MapaienbHble
NPSIMOi, - wa myt ma ggirg;i, CTPOUTH IIPsi- My, HNEePIEHIUKYISIPHYIO
KBaJIpaTHOM CETKeE.
MpuBoauts npuMepsbI MapaIeIbHOCTH "
IMpumepsr HpAMBIX B NEPIEHANKY- JIIPHOCTH IIPAMBIX B IPOCTPAHCTBE.
HpOCTpaH- CTBE PacnosnaBarn B MHOI'OYTOJIbHUKAaX
MEepHEHUKYISIPHBIE W TapaJulelIbHbIE CTOPOHEL.
N3o0paxath MHOT'OYTOJIb- HUKU c
napaieIbHbIMU, NEePHNEeHAUKYISIPHBIMH CTOPO-
HaMHU.
HaxoauThk paccTosiHME MEXAY ABYMs TOYKaMH, OT
TO4Y- KA 0 IPSAMOM, JUIMHY IYTU Ha KBaApaTHOM
CeTKe, B TOM YHCJIE HWCHOIB3ysS HOUPPOBEIE
pecypchl
JApodn OOBIKHOBEHHAS po6b, | CpaBHMBATHL W YNOPSAOYMBATH JApOoOH, BBHIOMPATH
(32 ) OCHOBHOE CBOWCTBO JpooOH, cmo- c00 cpaBHEHUS IPOOEH.
COKpallleHue IpoOeH. IIpeacraBiasaTh JeCITUYHBIE JapoOU B  BUIE
CpaBHeHHE 51 ynopsimo- | OOBIKHOBEH-HBIX ApOOeld U OOBIKHOBEHHBIE B BHUIE

YuBaHHUE NPOOCH.

JecsatuuHsle apoou u
MeTpHu4de-cKasi CHCTeMa Mep.

JACCATUYHBIX, HC- noJIb30BaThb JKBHBAJICHTHbIC
npeacTaBJICeHUA ,Z[pOGHI:IX HHUCCII opu nux
CpaBHCHHHU, IIPHU BBIYHUCIICHUAX.




Apudpmernuyeckue JeHCTBUS
c OOBIKHOBEHHBIMHU u
JECSITUIHBI- MU IPOOSMU.

OTHOIIICHHUE. Jenenue B
JTaHHOM OTHOIIICHUH.
Macmrta0, Iporop- 1us.

IMousitue OpOLEeHTA.
Brruucie- HHE TpoleHTa OT
BEIIMYHHBI U BEITUYIHUHEI 1O €&
MPOILIEHTY.

PenieHne TEKCTOBBIX 3aaad,

COo- JAepJXkamux Jpodu u
MPOLIEHTHI.

ITpakTnueckas pab6ora
«OTHO-  mIeHue JJIUHBI

OKPY>XHOCTH K e€IuaMeTpy»

Hcnoan3oBath JEeCSITUYHbBIE npobu npu
npeoOpa3oBaHUM BEJIUYNH B METPHUYECKOI cucTeMe
mep.

BbINoJHATH apudMeTuUyecKue neficTBUS C

OOBIKHOBEH- HBIMU U JECATHYHBIMU POOSIMHU.
BpIUMCIATH 3HAUYCHUS BBIPAKEHUM, COIEPKALIUX
OOBIK- HOBEHHBIE U JIECSITHUYHBIE APOOH, BBHIIOIHSITH
npeoOpa- 30BaHusI nOpoOel, BBLIOMpPATH CHOCOD,
NMPUMEHSTh CBOii- cTBa apudmMeTHIEeCKHX
JIeWCTBUM ISl pallMOHAIN3aIlnN BBIYUCICHUH.
CocTaBiasiTh OTHOLICHHS U IPOTIOPLINH, HAXOAUThH
OTHOIIIe-HUE BEJINYHH, ACJIUTh BEJIUYHUHY B JaHHOM
oTtHOomIeHNU. HaxoAuTh 3KcNepHMEHTAJbHBIM
MyTEéM OTHOIICHHUEJINHBI OKPY>KHOCTH K €&
IHaMETPy.

HuTepnperupoBarh Macmrad Kak OTHOIICHUE
BEJIMYUH, HAXOAUTH MacmTad IulaHa, KapTbhl H
BBIYHCIISITh PACCTO-SIHHS, UCIOJIb3Ysl MacIITao.
OOBsICHATH, YTO TaKOE€ IPOIEHT, YIOTPEOIAThH
00OpOTHI pEYH CO CIIOBOM «IIPOIECHT». BbIpakaTh
MPOLEHTHl B JApo0sXx W Jpodbu B TIPOIEHTAaX,
OTHOILLIEHHE JIBYX BEJIMYUHB MPOIIEHTAX.
BBIYHCAATH TPOIEHT OT YHCIAa W YHCIO IO €ro
npoueHty. OKpyrasatb apoOM W TPOLEHTEHI,
HaXOJUTh NMPUOIIMKE- HUS YHUCEII.

Pemrath 3aga4um Ha 4acTH, MPOLEHTHI, IPOIIOPIIHH,
Ha HaXxoXJieHue JIpobu (IpoleHTa) OT BEIUYUHBI U
BEJIMYM- HBI Mo €€ papobOu (mpoleHTty), Iapobu
(mporeHTa), KOTO- PBIM COCTaBIsIeT OJHA BEJIMYHHA
ot npyroii. IlpuBoauTh, pa3zdouparb, ONEeHUBATDH
paziau4uHble pelIeHUs], 3alUCH PEIISHUH TEKCTOBBIX
3amad.

H3Biaexars uHOpMANMIO U3 TAOIWI U JUATPaMM,
HH- TEpPIPETUPOBATH TaOJIUYHBIC JTaHHBIE,
OIpeNensATh Hau- OoJiblllee W HaWMMEHbBIIEE H3
IIPEICTABICHHBIX JAHHBIX

Ha3panue
pasaena (Tembl)
Kypca (4ucIo

OcHOBHOE coJep:KaHHe

OcHoBHEIE BHUABI NEATCIBHOCTH oﬁyqammnxcs[

glacon)
_|
Harnghnast OceBast cMUMMeETpHSI. Pacno3HaBarh Ha dYepTeXax M H300paKEeHUSX,
reomegpus. IleHTpanb-Hass CUMMETPHSI. H300pa- KaTh OT PYKH, CTPOUTHh C MOMOIIBIO
CummMeTpH TMoctpoente HHCTPYMEHTOB (u- Typy (OTpe30K, JOMaHYIoO,
(6 =rZ cummerpuampr | TPEYTOIBHUK, NPAMOYIONb-  HMUK, OKp}I)KHOCTB),
T X bHTyD. CUMMETPUYHYIO JAaHHONW OTHOCH- TEJIbHO MPSIMOH,
= TOYKH.
3 Ipakrnyeckas padora Haxoauths npumepbl CUMMETPUHU B OKpPY’KaKOILIEM
5 «OceBasiCHUMMETPHS» . mupe. MopeaupoBaTh u3 Oymaru JABe QUTYpHI,
- CHMMETpHsI B IPOCTPAHCTBE CUMMETPHUYHBIC OTHOCHUTEJIEHO MPSIMOIA;
KOHCTPYHUPOBAThH reomMeTpuye- cKue
KOH(pUTypanuun, MUCIOJIb3ys CBOWCTBO CHUMMETPHH,
B TOM 4YHCJI€ C HOMOIIBIO TU(PPOBBIX PECYPCOB.
HccaenoBats  CBOWCTBA  HM3YYEHHBIX  (Quryp,
CBSI3aHHBIE ¢ CUMMETpHEN, HCHOJIb3YsI
3KCIIEPUMEHT, HaOII0eHNE, MOJIETUPOBaHUE.
OO00CHOBBIBATb,  ONPOBEPraThb C  IOMOIIBIO
KOHTPHOPHUME-POB YTBEPKASHUS O CHMMETPHUH PUTYP
Boipaskenu IIpumenenune OykB qis | Hcemoamb3oBarh OYKBBI i1 0OOO3HA4YEHUsI YHCEI,
fic 3anucHu MaTeMaTH4eCKUX | MPU 3alUCH MaTeMAaTUYECKHUX YTBEpPXKICHUIA,
oyxkBamu (6 BBIPAXXKECHHUH M | coCTaBisITh OyKBEHHBIE BHIPAXKEHUS O YCIIOBHIO
4) npeayoxeHuii. bykBeHHbIE | 3aaa4u.
BBI- pakeHHss W uucioBble | HccaemoBarn HECIOXXHBIE 4HUCIOBBIE
noJCTa- HOBKH. 3aKOHOMEPHOCTH, HMCHOJb30BaTh OYKBBI JJIsI HX
BbykBeHHbIE paBeHCTBa, | 3aIlMCH.
Haxo’k- JE€HHWE HEU3BECTHOro | BBIYMCIATH YHCIOBOE 3HAa4YeHHE OYKBEHHOTO
KOoMITOHEHTa. DOopMyJIBI BBIpake- HUSA IIPH 3aJaHHBIX 3HAUYEHHUSX OYyKB.
w 3anuceiBaTh ¢opMyJbl: nOepuMeTpa W IUIOMAAU




NpsIMO- YTOJIBHUKA, KBaJpara; JJIUHBI OKPYKHOCTH,
IUIOMIAAW KpYra; BBINMOJHATH BBIYHCJIEHHSI II0
atuM GopMyIIaMm.

CocTaBiaaThb ¢dopmynl, BBIpa’karoIue
3aBUCUMOCTH MEXJy BEJIWYHMHAMH: CKOPOCTb,
BpeMsI, pacCTOAHHE; Ile- Ha, KOJHUYECTBO,
= CTOMMOCTD; MPOU3BOJIUTEIBHOCTD, Bpe- Ms, 00BEM
g paboThl;  BBINOJIHSTH  BBIYUCIEHHUS 110 OTHUM
> popmynam.
= Haxonuts HEU3BECTHBIN KOMIIOHEHT
> apu(pMeTHIEeCKOTo ASHCTBUSA
Harngzma YeThIpEXYTONbHUK, HN300paxaTh Ha HEIMHOBAHHOW M KJIET4YaTOM
i1 =z OpUMEPHI Oymare c HCIIOJIb30BaHUEM 4EePTEKHBIX
reomMépus. 9EeTHIPEXYTONBHUKOB. UHCTPYMEHTOB YEThIPEX- YTOJIBHUKHU C 3aJaHHBIMU
@uryprI IIpsimo- yroapHUK, KBaapart: CBOMCTBaMMU: c napajieabHbl- MU,

Ha NJI0CKOCTHU
(14 u)

CBOWCTBA CTOpPOH, YIJIOB,
auaroHaliei.

Usmepenue yraoB. Bupsl
Tpe- yroJIbHUKOB.

Ilepumerp
MHoOroyroiasHuka. IInomans
¢urypsr. Dopmyitbl
nepuMerpa W IUIOIIagu
aopsiMO- YTOJbHHUKA.

I[pubnuxxEéHHOE U3-MEpeHHUE
mwiromaau Guryp.
IIpakTuueckas
«IIno-mane xkpyra»

padota

MEepUEHANKYJISIPHBIMU, PAaBHBIMH CTOPOHAMH, Ipsi-
MBIMHM  yrjlaMH ¥ JAp., paBHOOEIpEHHBIN
TpeyronbHUuk. Ilpeanararts um o0cy:xkaarb cnocoobl,
AJIrOPUTMBI T10- CTPOCHUSI.

HccaenoBarsn, HUCIIONb3Ys SKCIIEPUMEHT,
HaOJIOIeHUE, MOJIEITUPOBAHHUE, cBoiicTBa
NpAMOYTOJILHUKA, KBajaparta, pa3ouBaTh Ha

TpeyrojbHUKd. O00CHOBBIBATh, ONIPOBEP- raTh C
HOMOIIBIO KOHTPIPHUMEPOB YTBEPKICHUS O IIps-
MOYTOJIFHUKE, KBaJIpaTe, pacno3HaBaTh BEpPHbBIC U
HE- BEPHBIE YTBEPKIACHUSA.

HN3MepsATh M CTPOMTH C IIOMOINBIO TPAHCIIOPTHPA
YIJIBI, BTOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH
YIJbl; pac- NO3HaBaTh OCTpBIE, NIpPsIMBIC, TYIIBIE,
pa3BépHyThle yribl. Pacmo3dHaBaTb, H300paxkarb
OCTPOYI'OJIbHBIN, IPSIMO- YIOJIbHBIM, TYNOYTOJIBHBIN,
paBHOOEIPEHHBIN, paBHO-CTOPOHHUM TPEYTOJIBHUKH.
BbIyMcasTh MEPUMETP MHOTOYTOJIbHHKA, IUJIOIIANb

w MHO- TOyTOJIFHUKA pazOucHueM Ha

O
OpSIMOYTOJIBHUKH, Ha  paB- HBle  QUrypsl,
HCIIOJIL30BaTh METPHUYCCKHE €JIMHUIIBI u3-
MepeHI/IH JJIUHBI U TIJIOIIAOU.

HaszBanmue

paszjiena (Tembl)
Kypca (4ucJIo

OcHoBHOE coepikaHue

OcHOBHEIE BHUABI NEeATCJIBHOCTH oﬁyqammnxcs[

4acoB)
HUcnoab3oBath npudIMKEHHOEe M3MepeHHe JUIUH U
IUT0- MIaJe¥ Ha KIIeTYaTol Oymare, MpUOIIDKEHHOE
U3Mepe- HUE NJIMHBI OKPY’>KHOCTH, IUIOLIAAU Kpyra
IMonoxurtebHbIC Ilenbie qgucIa. Monayiab IIpuBOoANTH MpHMMepPHbI HCIIOJIb30BaHUS B pEeaibHOM
u quca, reoMeTpuyeckasi | >XKH3- HH MOJOXHUTEIbHBIX W OTPULATEIBHBIX
oTpHLATe/bHbIE UHTEpHpeTa- LUsI MOJIYJIs. 4uCell.
yucaa YuncnaoBbIe IPOME-KYTKH. HN300paxaTh NeIble YHCIIa, IIOJIOKUTEIBHBIE H
40 4y TpULla- TE€JIbHBbIE YHCJIa TOYKAMHU Ha YUCIOBOH
( ) IHonoxurenbHbIe u oTpuua- Te ¢ c o CIIOBO
OpsIMOM, UCIOJIb- 30BATh YUCJIOBYIO INPAMYIO IS
oTpulaTelb- HbIE  YHCHA.
CpaBHEHUSI YUCEJL.
CpaBHeHUte TMOJIOXKHU-
IIpuMeHATH NMpaBWJIa CPaBHEHUS, YNOPAAOYUBATH
TEJIbHBIX M OTPHULIATEIBbHBIX
11e- JIble YMCIIa; HAXO0AUTh MOIYJb YHCa.
qu- cen. Apudmerudeckue
PSS c ®DopMyIUPOBATH npaBuJja BBIYHCIICHUS c
A MOJOXKUTEIb- HBIMU U OTPULATEJIBHBIMU YHUCIAMH,
MOJIOXKUTEIbHBIMU u o
HaXOAMTH 3HA4Ye- HUSl YHCIIOBBIX BBIPAXKCHHH,
oTpuLa- TEJIbHBIMHU N
colepKalluX  JCHUCTBUS C IOJOXHUTEIbHBIMU U
4HUcJIaMU.

Pemienune TekCTOBBIX 3aaa4

OTPULIATEIbHBIMU YHUCIIAMU.
IIpuMeHsATH CBOMCTBA CIOXEHUS U YMHOXXEHUS
JuIst mpeoOpa3oBaHusi CYMM M IPOU3BEICHUN




IpeacraBnenune IIpsamoyronbsHas cucrtema | OOBACHATHL " H/LIOCTPUPOBATH IOHATHE
AaHHBIX KOOp- JAWHAT HA IUIOCKOCTH. | HPSAMOYrolb- HOW  CHCTEMBI  KOOPAWHAT  HAa
(6 w) Koopnuna- T TOYKH Ha | ILUIOCKOCTH, HCHOJIb30BATh TEPMHUHOJIOTHIO;
IJIOCKOCTH, abcmuc- ca W | CTPOUTh HAa KOOPAMHATHOW IUIOCKOCTH TOYKH H
opIauHarTa. (purypsr mo 3amaHHBIM KOOpAWHATaM, HaXOJAMTh
CronbGuatele M  Kpyropble | KOOPAMHATBI TOHUCK.
JMa- rPaMMBl. YuraTthe cTONOUYAaTBIE W KPYTrOBbIE JHArpaMMBl;
HHTEPIPETUPOBATH JaHHBIC; CTPOMTH CTOJIOUATHIE
IIpakTuueckas pabota JHa-TPAMMBL
«ITocTpo- eHue guarpamm,.
Pemenne TekctoBbIX 3anad, | HMcmouab3oBarh MH(OPMALHNIO, IIPEICTABICHHYIO B
Co- Jep)Kamux  JaHHble, | Ta- OJWmax, Ha AuarpaMMmax s pelIeHUs
npeacTaB- JIEHHBIE B | TEKCTOBBIX 3aJ1a4 M 3a7a4 U3 peanbHOMN JKU3HH
S Tabnuax W Ha  aua-
g rpaMmax
Harngzma IIpssMoyronbHBIi Pacno3snaBaTh Ha 4YepTekax, pUCYHKAaX, ONMCHIBATH
1 £ napayuienenu- 1en, KyO, | mu- pamMuay, MOpU3My, UHIHHApP, KOHYC, IOap,
reoM¢gpus. npu3Ma, OupaMuia, KOHyC, | HM300paskaTh HX OT pYKH, MOAEIHPOBATHL U3
Purypni OuIuHAp, Imap u cdepa. Oymaru, mJIacTHINHA, MPOBOJIOKU U 1p. IIpuBoAUTH
B =z Hzo6pakeHue npuMepbl  O0BEKTOB  OKpYy- JKAIOUIETO  MHpa,
NpoCEPaAHCTBE MPOCTPAHCTBEH- HBIX (QuUryp. UMeromuX (POpMBI Ha3BaHHBIX TEIl.
CR IIpumepsl pa3Bép- TOK Hcnoab3oBaTh TEPMUHOJIOTHIO: BepinuHa, pebpo,
MHOTOT'PaHHHKOB, IUJIUH- I'paHb, OCHOBaHHEC, BbBICOTA, paauyCc MU JUaAMETDP,
Ipa U KOHYyca. pa3BépTKa.
TMpaxTuueckas paGota HN3yuaTh, WCIONB3Yys OKCIIEPUMEHT, HaOIIOACHHE,
«Co3a- . Momeneii | Y3ME PEHHE, MONCIMPOBAHHE, B TOM 4HCNe
KOMIBIOTEPHOE, U ONMMHUCHIBATL CBOICTBA HAa3BaHHBIX
OPOCTPAHCTBEH- HBIX .
Tel, BBIABJIATH CXOA- CTBA W PAa3JIMUMA: MEXIY
Guryp». NUPaMUION W MNOPUIMON; MeX- Oy LIUIHHAPOM,
IlonsiTue 06BEMA; €IMHULBI | KOHYCOM M IIAPOM.
nu3- MepeHusa 00béMa. O0BEM | Pacmo3HaBaTh  PasBEPTKH  MapaljiesenuUIea,
psMO- YroJabHOTO | Ky0Oa, OpHU3MBI, OHUPaAMHUIBI, KOHYycCa, MWIHHIPA;
napajuienenumnena, Ky0a, | KOHCTPYHPO- BaTh JaHHBIC Tejia U3 Pa3BEPTOK,
bopmynel 06BEMaA co3maBath wux Mozenu. Co3gaBaTh MoOAeaH
MIPOCTPAHCTBEHHBIX (QUTYp (U3 OyMa-TH, MPOBOJIOKH,
IUTACTUJIMHA W AP.)
H3mepars Ha MoAeIsIX: JUTUHBI pédep
MHOT'OTPaHHUKOB, JUAMETpP HIapa.
BoiBoauTh (dopmyay o0bEMa MOPSIMOYTOJILHOTO
napasuie- JISIUIeaa.
IN Beruucasars mno dopmynam: 00BEM
- NpsIMOYTOJIBHOTO  Ma-  pajulejenunena, Kyb6a;
HWCIIOIB30BaTh E€IUHHULBI H3Mepe- HUus 00BEMA;
BBIYHCJIATH 00BEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajie/IeNUNe0B; pelmiaTh 3aa4U C pealbHbl- MU
JaHHBIMU
Hazsanue

pasjaena (Tembl)
Kypca (4uciio

OcHoBHOE coepkaHue

OcHOBHEIE BUABI NEeATCIBHOCTH oﬁyqammnxcs[

4acoB)

IloBTOpEHUE, IToBTOpEHME OCHOBHBIX BBIYHCJIATH 3HAYCHUS BBIPAKCHUM, COACPIKAIITUX
HOHATUN HaTy-

00001IEHME, U METOJIOB KypcoB 5 u 6 pajbHbIe, Lieable, NOJOXXUTEJIbHbIE U
KJIaCCOB, OTpHIIaATEIIbHBIC

cucTeMaTH3aus 000011IeHHE U qucna, OOBIKHOBEHHBIC U JICCATUYHBIE ApoOH,
CHUCTEMATHU3ALIUS BBIIIOJI-

(20 v) 3HAHUH HATH IPEOOpa30BaHUs YHCET U BBIPAXKSCHHUM.

BbIOupaTh cnocod CcpaBHEHHS YHCET,
BBIYHMCIICHUMH,

NMPUMEHSITh CBOHCTBA apH(PMETHYECKUX JEHCTBHUI
s .
pamroHaIN3aii BEIYUCIICHHIA.

PemaTs 3a5a4un U3 peanbHOM )KU3HU, NIPUMEHATH
Mare-

MaTHYeCcKHMe 3HAHMSl JJI peIIeHus 3amad u3
JIPYyTUX

OpeaMETOB.

Pemath 3a7a4u pasHBIMH CIOCO0AMH, CPABHUBATH,
BblI-

oupaThb CNMoco0bI PelIeHUs 3aIa4yu.




OcCyecTBJISITh CAMOKOHTPOJb BBITMOIHISMBIX
JNICUCTBUM
M CaMOIIPOBEPKY pe3yJibTaTa BhIYUCICHU N

IIpn paspaboTke pabodeil mporpaMMbl B TEMaTHYECKOM INIAHUPOBAHUHM HOJDKHBI OBITH YYTEHBI BO3MOX- HOCTH
HUCHOJb30BaHUS 3JIEKTPOHHBIX (IHU(PPOBBIX) 00pPa30BaATENBHBIX PECYPCOB, SBISIOIMIUXCS Y4€OHO-METO- JUUYECKUMHU MaTepHUalaMU
(MyJIbTUMEIUHHBIE TIPOTPAaMMBI, JJIEKTPOHHBIE YYSOHUKH W 3aJadHHUKH, OJJIeK- TPOHHBIE OHOIMOTEKH, BHUPTyaJIbHEIC
JTaGOopaTOpUH, UTPOBEIE IIPOrPaMMBI, KOJUISKIMU ITH(GPOBEIX 00pa30- BaTEJIBHBIX PECYpPCOB), UCIOIb3YEMBIMU IJIsI OOYyUYCHUS U
BOCIIUTaHUS DPa3JIMYHBIX TPYII MOJB30BaTesieii, MPEACTABICHHBIMH B 3JICKTPOHHOM (LHM(GPOBOM) BHAEC U PEATH3YIOLUIUMH
nuaakTuyeckue BosmoxxHoctu MKT,conepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa3oBaHUH.



PABOYASA TPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJTACCBI

IEJN U3YYEHUSA YYEBHOI'O KYPCA

Anre0pa sBIsieTCS OJTHUM U3 OIIOPHBIX KYpCOB OCHOBHOM HIKOJIbI: OHA 00ECIeUNBAET U3YYEHUE IPYTUX
JIMCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TAK U TYMAaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IIPOAOIKEHUsI 00pa30BaHUs U B IOBCEAHEBHOM »U3HU. Pa3BuTne y o0ydaromuxcs HayqHbIX IPEICTaBICHUN O
MIPOUCXOXKACHUH U CYITHOCTH alredpandecKux abCTpaKIMid, Clioco0e OTpakeHUsI MaTEMAaTHYECKOH HayKon
SIBJICHHUI U TIPOLIECCOB B IPUPOJE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYYHOM NIO3HAHUU
U B IPaKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHHSI U KAYECTB MbIIIJICHUS, HEOOXOIUMBIX
IUIS alanTalliy B COBpPEMEHHOM I(PpoBoM ob1ecTBe. M3yueHne anreOpsl eCTeCTBEHHBIM 00pa3oM
obecreynBaeT pa3BUTHE YMEHMs HAOI0AaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KpUTHUHOCTH
MBILICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBHIBATh CBOM JICWCTBHUS U BBIBOJIBI, (POPMYITHPOBATH
yrBepxkaeHust. OCcBoeHue Kypca ajireOpbl 00ecreurBaeT pa3BUTUE JIOTHYECKOT0 MBIIIUIEHUS 00Y4arOIUXCsl:
OHU HCTIONIB3YIOT JEAYKTUBHBIC U MHAYKTHBHBIE pacCyXJ1eHus, 00001IeHne 1 KOHKPETU3AIHIO,
abctparupoBanue 1 aHasoruto. O0yuenue ajnredpe npeamnosiaraeT 3Ha4YuTeIbHbIN 00bEM CaMOCTOATEIbHON
JesTeIbHOCTH 00y4aroIuXCsl, IOITOMY CaMOCTOATEIbHOE PELICHHUE 3a/lad €CTECTBEHHBIM 00pa30M SIBIISIETCS
peanu3anyeil AeITeTbHOCTHOTO MIPUHITUIA 00yUeHHUS.

B cTpykType nporpammsl yueGHOro Kypca «Aredpa» OCHOBHOM HIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIEpKaTEIbHO-METOANYECKHE TUHUM: «HUCIIa U BBIUMCICHUS»; «ANTre0panuecKre BhIPaXKEHU;
«YpaBHEHUS U HEpaBeHCTBa»; «DyHKuun». Kaxxaas u3 aTux cojepxareabHO-METOIUUYECKUX JTMHUN
pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, ECTECTBEHHBIM 00pa3oM IeperieTasich 1
B3aUMOJICHCTBYS C JPYTUMHU €ro JIMHUAMU. B X071 n3yuenus kypca o0y4yaromuMcs IPUXOAUTCS JJOTHUECKU
paccyxaarb, UCIIOJIBb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBS3M € 3TUM 11e1ec000pa3HO BKIIIOYHUTH B
IIpOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, IPOHU3BIBAIOLIME BCE OCHOBHBIE Pa3/iebl MATEMaTHYECKOI'O
00pa3oBaHMs U CLIOCOOCTBYIOIINE OBJIA/ICHUIO O0YYarOIIMMUICS OCHOB YHUBEPCAIbHOIO MaTeMaTHYECKOTO
s3bIKa. Takum 00pa3oM, MOXKHO YTBEPKIaTh, UTO COJIEPKATEIILHON U CTPYKTYPHOU OCOOCHHOCTBIO Kypca
«Anredpay SBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanue TuHUM «Hucna U BEIYUCICHUS CIIY>)KUT OCHOBOH /7S TajIbHEMILIEro N3y4eHns: MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOLIUXCS JIOTHYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHS T10JIb30BATHCS
JIITOPUTMaMH, a TaKXKe NMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM KU3HU.
Pa3BuTue noHATHS O YKcie B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHAIbHBIMU M UPPALIMOHAIBHBIMU YHCIIaMHU,
(bopMHpOBaHUEM MIPEJICTABICHHUM O 1eHCTBUTEIBHOM UKcie. 3aBeplIeHNEe OCBOCHMS YNCIOBOM JIMHUU
OTHECEHO K cTaplIeMy 3BeHY O0IIero o0pa3oBaHUsl.

Coneprkanue IByX aaredpandeckux JUHUNA — «AnreOpanyeckue BbIpaXXeHus» U «YpaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET POPMHUPOBAHUIO Y 00YHAIOIIMXCS MaTEMaTUUECKOI' 0 anmnapara, He00X0AMMOIo
JUISL peLIeHUs 33714 MaTeMaTHKH, CMEKHBIX ITPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 33Ja4. B 0cHOBHOIA
1IKOJIe y4eOHbIN MaTepuall rpyHIupyeTcss BOKPYT pallMOHAIBbHBIX BbIpaykeHUM. Anredpa 1eMOHCTpUPYET
3HAYEHUE MATEMATUKH KaK SI3bIKa JJIs IOCTPOEHUS MaTEMATUYECKUX MOJEINIEH, ONTUCAHUS IPOLIECCOB U SIB-
JIeHUH peasibHOTO MUpa. B 3a1aun 00yueHus anredpe BXOIAT TakKe ajbHEnIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJMMOTr0, B YaCTHOCTH, JUII OCBOSHHSI Kypca HH(POPMATHKH, U OBIIa/Ie-
HUE HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne cMMBOJIBHBIX ()OPM BHOCHUT CBOI
cnienn(puIeckuii BKJIaa B pa3BUTHE BOOOPaKEHHs, CIIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUECTBY.

Coneprxanue QyHKIIMOHATBLHO-TpapUUECKOM TMHUN HALIEIEHO Ha MOTYYEeHHUE IIKOJIbHUKAMH 3HaHUH O
GYHKIUAX KaK BaKHEHIIel MaTeMaTHyecKo MOeNu AJisi ONMCaHUs U UCCIIe0BaHUs Pa3HOOOpa3HbIX
MIPOLIECCOB U SIBJICHUH B MPUPO/IE U ob1iecTBe. M3ydeHne 3Toro Marepuaia cnocoOCTBYeT pa3BUTHIO Y
o0y4aroluXxcsi yMEHHs UCII0JIb30BaTh Pa3IMyHbIe BbIPA3UTENIbHbBIE CPE/ICTBA A3bIKAa MATEMAaTUKH —
CIIOBECHbIE, CUMBOJIMYECKHE, TpaduecKue, BHOCUT BKJIa B (POPMHUPOBAHUE MPEICTABICHUI O pOJIU
MaTeMaTHKU B Pa3BUTHH LUBUIU3ALUHU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



CornacHo yueOHOMY TUIaHy B 7—9 Kitaccax u3y4aercs yueOHbIN Kypc «Anredpay, KOTOPBIA BKIIOYAET
CJIEAYIOIINE OCHOBHBIE pa3felibl cofepkanusi: «ducna u BeIYUCICHUA», «ANredpandeckre BhIpaKeHUs,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

VY4eOHbIN TJ1aH Ha U3YYEeHHE alreOphl B 7—9 Kiaccax OTBOAMT HE MEHee 3 yueOHBIX YaCOB B HECIIO B
TEYEeHHUE KAKIOro rojia 00y4eHus1, BCEro 3a Tpu rojaa o0y4ueHus — He MeHee 306 yueOHbIX 4acoB.

COAEPKAHUE YYEBHOI'O KYPCA (II0 'OZAM ObYUEHUS)

7 KJacc
Yucna u eviuucienusn

PanuonanbHbIe YHCIA
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOM (popMbl 3anmucu n1pobeit k apyroi. [lonstue

palMOHAIBHOIO YNCIIA, 3aMCh, CPAaBHEHHE, YIIOPSI0YMBAHUE PAllUOHATIBHBIX YKcel. ApudmMeTrnueckue
JEWCTBUS C pallMOHATIBHBIMY YHclaMH. Pemenue 3a1a4 u3 peanbHON MPaKTHKU HA YaCcTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTesIeM: Ollpe/ieieHue, Ipeodpa3oBaHKe BbIPaKEHUI Ha OCHOBE
OIIpeCIICHUS.

ITponeHTsl, 3anMCh MIPOLIEHTOB B BUJIE IpOOH U APOOH B BUJIE MPOLEHTOB. TpH OCHOBHBIE 33a4H Ha
IIPOLICHTBI, PEIICHHE 3a/1a4 U3 PEabHON MPAKTUKH.

[IprMeHeHne pU3HAKOB AEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYypaIbHbIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHas MpONOPLUOHATIBHOCTH.

Anzeopauueckue evipasrcenus

ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS ¢ IEpeMeHHOM. [IpencraBieHe 3aBUCUMOCTH MEXY
BEJIMYMHAMU B BUIE GOpMyJIbl. Beranciaenus no popmymnam.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO paBHbIE BBIPAXKEHUsI, [TpaBUiIa IpeoOpa3oBaHus
CYMM U IIPOU3BEJICHUH, paBUja PaCKpbITUS CKOOOK U IIPUBEIEHUS MTOJIOOHBIX CIaracMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10KA3aTEIEM.

OpnnHowienbl 1 MHOTrowIeHbl. CTeneHs MHOTOwIeHa. Cl0XKeHHe, BBIUUTaHUE, YMHOKEHHE MHOTOUYJICHOB.
@opMyIIbl COKPAIIEHHOIO YMHOXKEHUSA: KBAaApaT CyMMBI U KBaJpaT pasHOCTH. DopMyra pa3HOCTH KBaJIpaToOB.
Pa3noxxeHne MHOrO4WIEHOB Ha MHOXKUTEIH.

Ypasuenusn

VYpaBHeHMe, KOPEHb YpaBHEHHUS, IpaBUiia MpeoOpa30BaHUsl ypaBHEHUS, PABHOCHIIBHOCTbh YPAaBHEHUH.

JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO YPABHEHUS, PEILICHUE IMHEUHBIX
ypaBHeHui. CocTaBlieHHEe ypaBHEHUH MO yCIOBHIO 3a7auu. Perenne TeKCTOBBIX 3ajad ¢ TOMOIIBIO
YPaBHEHHUH.

JluneliHOe ypaBHEHUE C JBYMs IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX JUHEHHBIX YpaBHEHHH ¢
IBYMsI IEpEMEHHBIMU. PellleHne cucteM ypaBHEHUH cl10cOOOM MOJICTaHOBKU. [IpuMepsl penieHust TEKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUM.

Koopounamut u cpagpuxu. @ynkuyuu

Koopannara Touky Ha npsiMoii. UnciioBele IpOMEKYTKH. PaccTossHre MeXly IByMsI TOYKaMH
KOOPJIMHATHON IPSIMOIA.

[IpsimoyronbHas cucrema koopauHar, ocu Ox n Oy. Abciucca U opiuHaTa TOYKH Ha KOOPAWHATHOM
wiockoctu. [Ipumeps! rpadgukoB, 3aaHHbIX popMysiaMu. Utenue rpaduKkoB pealbHbIX 3aBUCHMOCTEH.

[onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoiictBa pyHkuid. JIuneitnas ynkuus, e€ rpaduxk.
I'paduueckoe perieHre JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHH.

8 KJace

Yucna u evluucnenusn

KBanparuslit kopenb u3 uncina. [lonsitue 06 uppanoHaibHOM dKcie. JeciTHUHbIe MPUOTNKEHUS
uppanroHaIbHbIX yrces. CBOMCTBa apu(pMETHUECKUX KBaIPATHBIX KOPHEH U UX NMPUMEHEHHE K
peoOpa3oBaHUIO YHCIOBBIX BBIPAKECHUN U BBIYMCICHUSAM. [{eficTBUTENbHBIE YHCIIA.



Crenens c 1esbIM TTOKa3atesieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YUCIA.

Anzebpauueckue gviparxcenus

KBaaparHbIil TpEXUIIEH; pa3IOKEHUE KBAJIPATHOTO TPEXUWIEHA HA MHOKUTENH.

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ayiredpandeckoit 1poou. CriokeHue, BEIYUTaHUE,
YMHOKEHUE, JIeJIeHre anredpandeckux apooeil. PanimonanbHbie BEIpaKEHUS U UX IPeoOpa3oBaHue.

Ypaeénenusn u nepasencmea

KBanparnoe ypaBHeHue, popmyiia KOpHeH KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUI, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [Ipocreiiine npoOHO-pallioHaNIbHbIE YPaBHEHUS.

['padmyeckas uHTEpHIpETALlUs yPABHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUI C
JBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1au anredpandeckum crnocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHeHbIE HEpaBEHCTBA C OJHON NepeMeHHOM. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM.

Dyukyuu

[MonsTre Gpyakmuu. O6IaCTh ONPEIEICHIS] 1 MHOKECTBO 3HaUeHHH QyHKIMU. CriocoObI 3a1aHus
GyHKIHH.

['paduk pynkuuu. UYtenue cBoicTB GpyHKImM 1o e€ rpaduky. [lpumeps! rpadukoB QyHKINA,
OTPaXKaroIIKX PeAIbHbIE IPOLIECCHI.

OYHKIWH, OMICHIBAIOITUE MPSMYIO ¥ 0OpaTHYIO MPOTOPIIMOHATBHBIC 3aBUCUMOCTH, UX TPa(UKH.
Oynxiun y = X%,y =x%, y = >/X, y = | x |. ['paduueckoe pemenue ypaBHEHH 1 CHCTEM yPaBHEHHIA.

9 KJace

Yucna u eviuucnenusn

JlelcTBATEIbHbIE YACIA

PanmonabHbIC YUCIIa, UPPAITMOHATLHBIC YHCIIA, KOHEYHBIC U OECKOHEYHBIC ICCATUIHBIC POOH.
MHOeCTBO JIEHCTBUTENBHBIX YHCEN; ACHCTBUTEIbHBIC YHCTIa KaK OECKOHEUHBIE JECSITUYHBIE PO OH.
B3anMHO 0/1HO3HaUYHOE COOTBETCTBUE MEX1Y MHOYKECTBOM JICHCTBUTEIHHBIX YHCEN U KOOPAUHATHON TIPSIMOIA.

CpaBHeHUE IeHWCTBUTENBHBIX YUCEIN, apu(PMeTUYECKUE AeUCTBUS C ACHCTBUTEILHBIMU YHCIAMHU.

M3mepenus, npubanKenus, OLeHKH

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JITUTETFHOCTD MTPOLIECCOB B OKPY’KAIOIIEM MUPE.

[TpubnmxEéHHOE 3HAUYCHNE BETMYUHBI, TOYHOCTH NpuOmmkenus. Oxkpyrienue uncen. [Ipukuika u oreHka
pEe3yIAbTaTOB BBIUNUCIECHU.

Ypasnenusn u nepasencmea

YpaBHenus ¢ o1Holi nepeMeHHoi

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHH N, CBOAAIIMXCSA K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaJpaTHbIM. bukBajpaTHoe ypaBHEHHE.
[Tpumepsl penieHnsi ypaBHEHH TPETHEH U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIH.

Pemenne npoOGHO-paliiOHANBHBIX YPaBHEHUH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM METOIOM.

Cucrembl ypaBHeHHi

VYpaBHeHUe ¢ AByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM qByX JTMHEWHBIX YPaBHEHUH C IBYMS
nepeMeHHbIMU. Perienue cucTem AByX ypaBHEHUH, OJJTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOH
crenienu. [ padudeckas HHTepIpeTalvs CUCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 alredpanyeckKuM CrocoooM.

Hepasencraa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHEHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM. PellieHre cucTeM JTMHEMHBIX HEPABEHCTB C OJTHOU
nepemenHoil. KBaapaTHsie HepaBeHcTBa. ['padudeckast HHTepIpeTaIus HEpaBeHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMH.

Dyukyuu

KBanparuunas ¢pynkius, e€ rpaduk u ceoiictsa. [lapabona, koopauHaThl BEPIIMHBI Tapaboibl, OCh



CUMMETpPUHU TTapadoIIbI.
I'paduxn pynxmumit: y = kx,y =kx + b,y =—, y=x3 y =yjx, y = | x | u ux cpoiicrsa.

Yucnosvle nociedo08amenbHocCmu

Onpenenenne u cnoco0bl 3a1aHAs YUCAOBBIX NOCTe10BATEIbHOCTEI
[ToHsTHE YMCIIOBOM MTOCIIEIOBATEIFHOCTH. 3aaHue TIOCIE0BATEILHOCTH PEKYPPEHTHOU (popMyIioi u

dhopmyIoii N-20 4YieHa.
ApudmeTnyeckasi u reoMeTpHUeCKast MPOrpeccuu
Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyIisl N-ro wieHa apudMeTudecKo u

TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N3obpakenue 4ieHOB apu(PMETHIECKON U TEOMETPUUYECKON POTPecCuii TOUKaMy Ha KOOPAMHATHON
IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHUUAIbHBIN poCT. CIOKHBIE MPOLEHTHI.

IJIAHUPYEMBIE IIPEJAMETHBIE PE3Y.IbTATBI OCBOEHHS IPUMEPHOM PABOYE[T TPOTPAMMBI KYPCA
(110 TOJJAM OBYYEHHS)

OcBoenune yueOHOTo Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs JT0JKHO
obecrieunBaTh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
7 KJace
Yucna u éviuucnenusn
» BBIMomHATH, coueTas ycTHBIC M MUCbMEHHBIE TPUEMBL, apU(METHUECKUE IEHCTBUS C pallHOHAIEHBIMU
YUCIIAMH.
» HaxomuTh 3HaYeHHS YHCIOBBIX BBIPAKEHHI; TPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BEIYHACICHUS
3HAYEHUH IPOOHBIX BRIPAXKEHUMN, COJIEPKAIINX OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.
« [lepexonuTs OT 0/1HOM QOPMBI 3aMKcCH YHCEN K APYroi (peodpa3oBhIBaThH AECATUYHYIO JpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO TPOOBb).
» CpaBHUBATH U yNOPSIOYUBATH PAlMOHAIbHBIC YHCIIA.

» OKpyrasaTh Yncia.

» BBIMONHATE NPUKUIKY U OLIEHKY pe3y/bTaTa BBIYMCICHUN, OLEHKY 3HAaU€HU I YUCIIOBBIX BBIPAKECHUH.

= BEITOTHATE AEHCTBUS CO CTENEHSIMH C HATYpPabHBIMU TTOKA3aTEIISIMU.

» [IprMeHSATh MPU3HAKY IETMMOCTH, PA3JI0KEHNE Ha MHOKHTEIH HATYPaIbHBIX YHCEL.

» Permates npakTHKO-OpueHTHPOBAHHBIC 331a4H, CBA3aHHBIE C OTHOIICHUEM BEJIHYUH, TPONOPIIMOHATIEHOCTHIO
BEJIMYMH, IPOIICHTAMH; HHTEPIIPETUPOBATH PE3YIbTATHI PEIICHUS 33/]a4 C YIETOM OTpaHUYCHUH, CBI3aHHBIX
CO CBOICTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue gvipasicenus

=« Micnionp30Bath anredpandeckyo TEPMUHOIOTHIO U CHMBOJIAKY, IPAMEHSTH €€ B TIPOIIECCe OCBOCHUS
yueOHOro Marepuarna.

» HaxoauTe 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

» BeImonHATe npeoOpa3oBaHus 11E7I0Tr0 BEIPAKEHHUSI B MHOTOWIEH NPUBEIEHUEM MOIOOHBIX ClaraeMbIX,
PaCKpBITHEM CKOOOK.

» BEIMONHATE yMHOXKEHME OJTHOUYJIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJICH, IPUMEHSATH (hOpMYJIbI
KBaJ[paTa CyMMBI M KBaJIpaTa pa3HOCTH.

» OCymIecTBIATh Pa3ioKeHNE MHOTOWICHOB Ha MHOKHTEH C TIOMOIIHIO BBIHECEHHUS 32 CKOOKH 00IIEro
MHOYHTEJIS, TPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHUs (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

« [IpuMensTh MpeoOpazoBaHmst MHOTOWICHOB JUTS PEIICHUS PA3IUYHBIX 33/1a4 U3 MaTEMAaTHKH, CMEKHBIX
IIPEMETOB, U3 PeaIbHON MPAKTUKH.

» Vicnionp30BaTh CBOWCTBA CTENEHEN C HaTypalbHBIMU ITOKA3aTENIAMHU AJIS PeoOpa30BaHMsI BHIPAXKEHUH.

Ypaeuenu}l U Hepaeencmea



» Pemiars sinHelHbIE ypaBHEHUS C OJHON NIEPEMEHHOU, IPUMEHSS IIPABUJIA IIEPEX0a OT UCXOIHOIO

YPaBHEHUs K PaBHOCWILHOMY eMy. IIpoBepsTsh, SIBISETCS JIU YACIIO KOPHEM YPaBHEHHS.

« [IpumensaTh rpaduueckrie METOIbI IPU PELUICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[ HO[[6I/IpaTb IMPUMCPEI I1ap YUCCJI, ABJIAOMNXCA pCIICHUCM JIMHEHHOTO YpaBHCHHA C IBYyMs IICPECMCHHBIMU.

CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YPAaBHEHUS C ABYMS IEPEMEHHBIMU; TIOJIB3YACh
rpadMKoOM, IPUBOAUTH IPUMEPHI PELICHUS yPaBHEHUS.
Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU, B TOM YHCJIE IpaUUECKH.
CocTaBiATh 1 pelaTh JIMHEHHOE YPAaBHEHUE WINA CUCTEMY JIMHEWHBIX YPAaBHEHHH 110 YCIIOBUIO 33/1a4H,
HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJTYYEHHbIN pe3ysbTar.
Koopounamut u cpagpuxu. @ynkyuu
N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIUE 3a/JaHHBIM KOOPJMHATAM, JTY4H,
OTpPE3KH, NHTEPBAJIbI; 3alMChIBATh YUCIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe.
OTMeyaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH 110 33JaHHBIM KOOPJMHATAM; CTPOUTh IpahpUKH JTUHEHHBIX
GbyHKIHH.
OnwuceIBaTh ¢ MOMOUIBIO (PYHKIMI H3BECTHBIC 3aBUCIMOCTH MEX]Ty BETMUYMHAMU: CKOPOCTH, BpeMs,
paccTosiHuE; IIeHa, KOJMYECTBO, CTOMMOCTb; IPOU3BOIUTEIIEHOCTE, BpeMsi, 00BEM padOoTHI.
Haxoaute 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.
[ToHnmats rpaduyeckuii crocod npeicTaBlIeHUs U aHaIu3a HHPOPMaLUK; U3BJIEKATh U HHTEPIPETUPOBATH
nHOPMAILHIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.
KJ1ace
Yucna u eviuucnenun
Hcnonb30BaTh HaYaIbHbIE IPEICTABICHNS O MHOXKECTBE 1€ CTBUTEIIbHBIX YUCEI I CPAaBHEHMS,
OKpPYIJIEHUS U BBIYMCIICHUI; N300pakaTh JEHCTBUTENbHBIE YMCIIa TOUKAMU HA KOOPAMHATHOM MPSAMOM.
[TpuMeHsATH MOHATHE apUPMETUIECKOTO KBaAPATHOTO KOPHS; HAXOJUTh KBaJpaTHbIE KOPHH, UCTIONB3YS MPU
HE00XO0AMMOCTH KaJIbKYJIATOP; BBIITOJIHATH IPE0Opa30BaHUs BRIPAKEHHH, COoJiepKallluX KBaIpaTHbIE KOPHH,
UCIOJIb3YS CBOMCTBA KOPHEH.
Hcnonp3oBath 3anucu OOJBIIUX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX Apo0ei u creneHei uncina 10.
Anzebpauueckue evipasrcenus
[IpyMeHSTh OHATHE CTENEHU C LIETIbIM MTOKA3aTeNIeM, BBIMOIHATh IPE0Opa30BaHUs BHIPAXKEHUH,
COJIEPIKAIIMX CTENEHH C LENIBIM IIOKa3aTEIIEM.
BbINoONHATE TOX/IECTBEHHBIE TPe0Opa30BaHuUs PAallMOHAIBHBIX BBIPAXXEHUN HAa OCHOBE MPaBUII AEUCTBHIMA
HaJ MHOTOWJIEHAMU M alNreOpanyecKuMu APOOSIMHU.
PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.
m [IpumensTh npeoOpa3oBaHusl BHIPAKEHUH IS pELICHUs] pa3IUYHbIX 33/1a4 U3 MaTEeMAaTUKH, CMEXHBIX

IIPEIMETOB, U3 PEAIbHON IIPAKTHKHU.

Ypaeuenusn u nepasencmea
Pemrate nuHelHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMS, CBOIAIINECS K HUM, CUCTEMBI
JIBYX YPaBHEHUU C JBYMS IIEPEMEHHBIMMU.
ITepexoauTh OT cllIOBECHOM (HhOPMYITUPOBKH 334a4M K €€ anredpanyeckoi MOAEIN ¢ TOMOIIBIO COCTaBJICHUS
YPaBHEHUS UJIU CUCTEMBI YPABHEHUN, HHTEPIIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
MTOJIYYEHHBIN pe3yJbTar.
[IpuMeHATH CBOMCTBA YACIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; pellaTh JIMHEHbIE HEPABEHCTBA C
OJTHOM MIEPEMEHHOM U X CUCTEMBI; 1aBaTh IpapUUECKyI0 WILTIOCTPALIMI0 MHOXKECTBA PEIlIeHHH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

m [loHuMats 1 MCnoNIb30BaTh (PYHKIIMOHAIBHBIEC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE

O603Ha‘-IeHI/ISI); OIPCACIIATh 3HAUCHUC (byHKI_[I/II/I 10 3HAYCHUIO apryMCHTA; OIMPECACIIATH CBOMCTBaA

N

byakumn o e€ rpaduxy.
CtpouTh TpaduKK dIeMeHTapHBIX GyHKIHH BUaa y = -, V = x?,
y=x%,y=>[x,y=|x|; omUCHIBATH CBOWCTBA YUCIIOBOH (HyHK-

1 1o e€ rpaduky.



9 KJace
Yucna u evruucnenun
« CpaBHUBATH U yNOPSAJOYMBATH PALIMOHAIBHBIE U HPPALMOHAIILHBIC YUCIIA.
» BrInonHaTe apupmernyeckue AeHCTBUS ¢ pPallMOHAIBHBIMU YUCIAMH, COYETasi YCTHbIC U MUCbMEHHBIE
IIPUEMBI, BBIITOJIHATH BBIYUCIICHUS C HPPALMOHAIIbHBIMH YUCIIAMHU.
» Haxonuts 3HadeHUs cTEneHe ¢ NEeNbIMU [T0KA3aTEISIMU U KOPHEH; BBIYUCIIATh 3HAYECHUS YU CIOBBIX
BBIPAKCHUM.
» OKpyIJsITh NEHCTBUTEIIBHBIE YNCIIA, BBIIOIHATh IPUKUIKY PE3Y/IbTaTa BEIYUCICHUH, OLICHKY YMCIOBBIX
BBIPAYKCHHUIA.
Ypaenuenusn u nepagencmea

» PemaTh nuHelHbIC M KBaIpaTHBIC yPaBHEHUSI, YPABHEHUS, CBOAAIIUECS K HUM, IPOCTEHIIIIE POOHO-

paLMOHAIbHBIC YPABHEHUS.

» Pemars cucremsl qByX JIMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU U CUCTEMBI ABYX YPaBHEHUI, B

KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISCTCSA JTUHEUHBIM.

» Pemate TekcTOBBIE 331aUK aNredpanuecKuM ClocoO0M ¢ MOMOIIBIO COCTABICHUS YPABHEHUS WJIU CUCTEMBbI
JBYX YPaBHEHUH C JBYMS IIE€PEMEHHBIMM.

=« [IpoBOAMTE IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUI M CUCTEM YPABHEHUM, B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux MpeacTaBieHH (YyCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE UM CUCTEMa ypaBHEHUH pelIeHus,
€CIIM UMEET, TO CKOJIBKO, U TIp.).

» PemiaTh inHeliHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA; N300paXkaTh pEIIEeHNE HEPABEHCTB HA YHCIIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CHUMBOJIOB.

» PemaTh cucTeMbl IMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIFOYAIOIINE KBAaIPaTHOE HEPABEHCTBO;
n300pakaTh pelIeHNe CUCTEMbl HEPAaBEHCTB Ha YHMCIOBOW MPSMOIL, 3aIIMCBHIBATh PEILICHUE C TOMOILBIO
CHUMBOJIOB.

» Vcnosnb30BaTh HEPaBEHCTBA NIPU PELICHUH PA3JIMYHBIX 33/1a4.

Dynkuyuu
Pacnio3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMATHUECKU PACTIONOKEHNE Ha KOOPAWHATHOM

ockocTH rpadgukoB GyHkuuit Buna: Y =kx,y =kx +b,y =X, V=ax* +bx+c,y=x3,y=Vx,y=|x|B
3aBUCHUMOCTH OT 3Ha4eHHH ko3 duim-

€HTOB; OIUCHIBATH CBOMCTBA (PYHKIIHI.
» CTpouTh 1 N300pakaTh CXeMaTHUECKU TpaUKH KBaIpaTUYHbIX (YHKINH, ONHMCHIBATh CBOMCTBA
KBaJPaTUYHBIX (YHKLUH 110 UX TpaduKam.
» PacriozHaBath kBasipaTHUHyIO QYHKIIHIO IO (hOpMyJie, IPUBOIUTH IPUMEPHI KBaIpaTUUHBIX (QYHKIUI U3
peasibHOM JKU3HM, (PU3UKH, TEOMETPHH.
Apupmemuueckan u zeomempuyeckan npozpeccuu
» PacriozHaBate apu@meTnyecKyro 1 reOMETPUUECKYIO IPOTPECCUU IIPU Pa3HBIX COco0ax 3aAaHuUs.
» BBINONHATE BRIYMCICHUS € UCTIOJIb30BaHUEM (OpMYIT N-2o iieHa apu(MeTHIECKOM U TeOMEeTpUUYECKON
IIPOrpECCUi, CYMMBI IIEPBBIX N YICHOB.
» M300pakaTh 4eHbl NOCIEA0BATENbHOCTH TOYKAMU Ha KOOPIMHATHOM MIIOCKOCTH.
» Pemars 3a1a4n, CBSI3aHHBIE C YHCIOBBIMH MOCIEN0BATEIBHOCTSAMY, B TOM YUCJIE 3aJa4H U3 PEAIbHON KU3HH
(c UCTIOIb30BaHUEM KATBKYIATOPA, IUPPOBBIX TEXHOJIOTHUI).



¢C

panroHaIbHBIX YHCEII.
CrenieHb C  HaTypajJdbHBIM
IIOKa- 3aTeJIEM.

PemeHnne OCHOBHBIX 3ajJa4

Ha JApoOH, TIPOLEHTHI W3
peanbHO NPaKTUKH.

ITpusznaku JICIIUMOCTH,
pasio- JKCHHUS Ha

MHOXXHUTEIHU HaTy- PaIbHBIX
YJUCEeII.

PeanpHbie 3aBUCUMOCTH.
Ilps- ™Mass u  oOparHas
OPOIIOPLHO- HAJIBHOCTHU

§TEMATH‘IECKOE [NTAHUPOBAHUE YYEBHOI'O KYPCA (ITO TOOAAM OBYYEHU)

:%-7 kiacc (He menee 102 u)

=

7 HazBanmue

T pa3nesia (TeMbI) OcHoBHOe coJep:KaHue OcHOBHbIE BHIbI J€ATEJIHLHOCTH 00Y4YaloLIUXCS

;c (4MCJI0 YacoB)

8, Yucaa u TTonstue panoHaIbHOTO CucremMaTu3upoBaTh #u o0oramartrs, 3HaHUA 00

7 BBIUMC-JIeHHUS. quca. Apudmernyeckue OOBIKHO- BEHHBIX U JICCSITUYHBIX APOOSX.
PanmonajbHbIe JEUCTBUSI C palMOHaJIbHBIMU CpaBHUBATH " YHOpPAA0YHBATH apoou,
qucaa YHCIaMH npeoOpa3oBbiBasi MPU HEOOXOIUMOCTH ICCATUYHBIC
(25 ) . CpaBuenue, | ApoOUM B OOBIKHOBEH- HBIE€, OOBIKHOBEHHBIE B

yIOpsiA0UYNBaHUE NECATUYHBIC, B YaCTHOCTH B 0Oec- KOHEYHYIO

IECATUIHYIO IPOOBk.

[IpuMeHATH pa3HOOOpa3Hble CHOCOOLI W NPHEMBI
BbI- YHCJEHUS] 3HAYEHHH JIPOOHBIX BBIPAKEHHId,
comepka- INUX OOBIKHOBEHHBIE W JECATHYHBIC
npobu: 3aMEHSTh npu HE0oOX0AUMOCTH
JECATUYHYIO poOB OOBIKHOBEHHOM u
OOBIKHOBEHHYO JIECSITUYHOM, MIPUBOJUTH
BbIpakeHHe K ¢dopme, Hambosiee yHOOHOH s
BBIUMCIICHHUN, mpeod-  pa3oBbIBATH  JPOOHBIC
BBIp&)XCHHSI HAa yMHOXXEHHWE H Jie- JICHHUE
IECSITUYHBIX NpoOei K NEeHCTBHUSIM C HEJIBIMHU YHC-
JIaMH.

HpuBoauts 4uciaoBble M OyKBeHHble MpPHUMepPbI
CTENEHN C HaTypaJdbHBIM II0Ka3aTeJIeM, OOBSICHSS
3HAYEHUs OC- HOBAHUS CTEIIEHH M IIOKa3aTes
CTEIICHHU, HAXOIUTh 3HA-YCHUS CTCIeHe# Buaa a" (a
— gwoboe  paluoHaJbHOE  YHCIO, N —
HaTypajlbHOE YHCIIO).

IHoHuMaThs CcMBICT 3amUCH OOJBIIMX YHCENI C
IMIOMOIIBIO NECATUYHBIX ApoOei U cTeneHel ducia
10, npUMEeHAThUX B PCAIHLHBIX CUTYalIHsAX.




HasBanue
pa3aena (TeMbl)
(4MCcI0 YacoB)

OcHoBHOe coJepxaHHue

OcHOBHBbIE BHABI /IeSITEILHOCTH 00Yy4YaloIuXcs

IIpuMeHATH NPU3HAKU ACITUMOCTH, PA3JI0KECHUS
Ha MHOY>XHUTEJIH HAaTypaJIbHBIX YHCEII.

PemraTh 3agaum Ha 4acTH, IMPOLEHTHI, POIIOPIIUH,
Ha HaXOXJieHue JIpodu (IpolleHTa) OT BEJIUYUHBI U
BeJIMYMU- HBI Mo e€ papodu (mpoleHTty), Iapobu
(TIpouieHTa), KOTO- PBIA COCTaBISIET OJHA BEJIMYHMHA
ot gpyroii. IlpuBoauTs, pa3doupaTb, OLEHHUBATH
pa3nIuYHBIEC PEIICHUs], 3alIMCH PEIICHUN TEKCTOBBIX
3a/ad.

PacnozHaBaTh M O0OBSICHATH, ONUPAsCh Ha
ompejnesie- HUs, IPSIMO IPONOPLUOHAIBHBIE U
oOpaTHO TPOMOPUHM- OHAIBHBIE 3aBHCHMOCTH
MEXJy BEIWYMHAMU; NPHBO- AMTH MPHUMeEPBI dTUX
3aBHCHMOCTEHl M3 pealbHOTO MHpa, U3 APYTUX
YYEOHBIX MPEIMETOB.

Pemiate NpakTHKO-OPUEHTHPOBAHHBIEC 3aJadd Ha
OpoOu, TPOIECHTH, MNPAMYI0 ¥  OOpaTHYIO
MIPOITOPIHOHAIBHOCTH, IPONOPIUH

Auaredopanyeckue

BbIPAKEHUS
(27 q)

BykBeHHBIC BBIpAKCHHUS.
Ilepe- MECHHBIE.
Jomyctumele 3Hade- HUS
nepeMeHHBIX. DOPMYIIBI.
I[Ipeo6GpazoBanue
OyKBEHHBIX BBIpa’KeHUM,
packpbITHE CKOOOK 3
NpUBeJIeHUE NOI00HBIX
cljiara- eMbIX.

CsoiicTBa CTENEHU c

HaTypaJib- HbIM IIOKA3aTEJIEM.

OBjaners anredpandyeckoil TEPMHUHOJOTHEH U
CHUMBOJIM- KOI, IPHMEHATHL €& B Ipolecce
OCBOCHHS YUEOHOTO Ma-TepHaia.

HaxoauTh 3HadcHHsA OYyKBEHHBIX BBIPaXCHUH
IIpu 3a- JaHHBIX 3HAYCHHAX 6yKB; BBITIOJIHATH
BBIYHCIICHUS 10 (popmyiiam.

BBINOJIHATE MpeoOpa3oBaHUS LIEJIOTO BBIPAXKEHUS
B MHOTOWICH NPUBEACHUEM MOJOOHBIX CIIaraeMblX,
pac-KpbITHEM CKOOOK.




1993BIH 6—G "VHULYWILVW

G5

MHOTO4YJICHEL. CioxxeHue,
BBIUW- TaHWE, YMHOXCHHUE
MHOTOuJIe- HOB. Dopmylibl

COKpAaIIEHHOTO YMHOXEHHUSI.
PaznosxeHne MHO- TOUWICHOB
Ha MHOYKHUTEIN

BeInoaHSATH YMHOXEHHE OJTHOYJICHA Ha
MHOTOWIEH M MHOIOWIEHa Ha MHOT'OYJIEH,
NpUMeHATh (opMynBl KBa- apaTa CyYMMBl U
KBaJipaTa pa3HOCTH.

OcyuiecTBJASITH  Pa3ioXeHWE MHOTOUYICHOB  Ha
MHOXXHTE- JIA TyTEM BBIHECEHHUS 32 CKOOKH OOIIero
MHOXHTEJA, IPUMEHECHUs (QOPMYJIBI Pa3sHOCTH
KBaJpaToB, GOPMYJI COKPAIIEHHOTO YMHOXCHUS.
IIpuMeHsTH TIpeoOpa3oBaHHE MHOTOYJIEHOB IS
peuie- HHS pPaA3IUYHBIX 3aJad M3 MaTeMaTHKH,
CMEXXHBIX IIpeli- METOB, U3 pealbHON MPaKTHKHU.
3HAKOMHTBHCSI ¢ MCTOPHEH Pa3BUTHS MaTeMaTHKH

YpaBHeHus

W HepaBeHCTBa
(20 v)

YpaBHeHue, npaBuia
npeoOpa- 30BaHUSA
ypaBHEHUSI, paBHO-

CUJIBHOCTh YpaBHEHUI.
JInneiinoe YpaBHEHUE c
OJHOU IIEpEMEHHOH,
pemenue JUHEU- HBIX
ypaBHeHul. Pemenue 3anayc
MOMOIIBIO YPABHEHUM.
JIuneiinoe ypaBHEHUE C
JABYMsI NEPEMEHHBIMU U €O

rpaduxk. Cucrema ABYX
JIMHEUHBIX YypaB- HEHUH C
JABYMsI NEPEMEHHBIMH.

Pemenue cuctem ypaBHeHUN
criocoOOM  MOJCTAaHOBKU U
CII0CO-00M CJIOKEHUSI

Pemiars,  JMHENHO€  ypaBHEHHME C  OJHOU
NEepEMEHHON, NMPUMEHsAs MNpaBHJa Iepexola oOT
HWCXOJIHOI'O YpaBHEHHMsI K PaBHOCHUJIIBHOMY eMy OoJiee
npocrtoro  Buzaa. IIpoBepsaTs, sBIAgeTCI M
KOHKPETHOE YHCJIO KOPHEM ypaBHEHUS.
IMon6upaTh NpUMePHI ap YUCE, SBISTFOIIUXCS
pelle-HueEM TUHEWHOTO YPaBHEHHUS C ABYyMs
nepeMeHHbBIMU. CTPOUTHL B KOOPAMHATHOMH
IUIOCKOCTHU T'pad)K JIMHEHHO-TO ypaBHEHUs C
IBYMsI TIEPEMEHHBIMU; IOJB3YSCh I'pa-(puKoMm,
NPUBOJAUTH NPUMeEPHI PEIICHUS YPaBHCHUS.
HaxoauTh pemieHHe CUCTEMBI JBYX JIMHEHHBIX
ypaBHe-HUH C ABYMsI IIEPEMEHHBIMHU.

CocTaBjATh U pellaTh YPaBHEHHE WIIM CHCTEMY
ypaBHe- HUM no YCIOBHIO 3a7a4Hu,
HHTEPIPETUPOBATH B  COOTBET- CTBHU c
KOHTEKCTOM 3aJlauM IMOJIy4YE€HHBIN pe3yabTaT

Koopaunar
bIH
rpaQuku.
DyHKUMHU
(24 )

Koopaunara TOYKU Ha
OpsAMOU. YHucnoBbie
npomMexxyTku. Pac- crosiHue
MEXIy  JOByYMsI  TOYKaMH
KOOpPAUHATHOM OPSIMOU.

HN3o0paxars Ha KOOPAMHATHOM HOpPSIMONl TOYKH,
COOT- BETCTBYIOIIME 3aJaHHBIM KOOpJMHATaM,
JIy49u, OTpe3- KM, WHTEPBaJlbl, 3allMChIBAaTh MX Ha
anre0pandecKkoM sI3BIKE.




HasBanue
pa3aena (TeMbl)
(4MCcI0 YacoB)

OcHoBHOe coJepxaHHue

OcHOBHBbIE BUABI AeSITEJBHOCTH 00Y4YaIOUIUXCS

[IpsimoyronbHas cucreMa
KOOp- IMHAT Ha IUIOCKOCTH.
I[Ipumepsr rpagukoB,
3aJaHHBIX (QopmyrTa- MH.
Urenue rpaduKOB peanb-
HBIX 3aBUCHUMOCTEN.
ITonsstne ¢yakmun. ['padux
¢pynknuu. CBolicTBa pyHKIHUH.
JInueitnas (pyHsKIIHS.
TToctpoe- HHUE rpaduka
nuHelHoU ¢GyHK-1uu. ['padux
bysKIMM Y = |X|

OTMeYaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO
3ajaH- HBIM KOOpPAHMHATAaM; CTPOUTH rpaduKu
HECJIOKHBIX 3a- BUCHUMOCTEH, 3a/IaHHbBIX
dbopmynamMu, B TOM YHUCIIE C MO- MOUIBIO HH(GPOBBIX
sadopaTopHi.

IpumMeHATD, H3y4arth NpeuMyIlecTBa,
HHTEPHpPETHPO-  BaTh  rpaduyueckuii  cmocod
[IPEACTABIICHUS u aHanmusa pa3zHooOpa3HOit
JKU3HEHHON HHGOpPMAIUH.
OcBauBath nOHsATHE (YHKIUH,
(bYHKUIHO- HATbHOUW TEPMHHOJIOTHEIA.
Pacno3HaBaTh nuHelHYO (QyHkuuioo Yy = kX + b,
onu- chIBaTh ¢ CBOWCTBAa B 3aBHCHMOCTH OT
3HadYeHUM K03(d-pumuentos K u b.

OBJIAZIEBATH

Ctpouts rpadguxku JIMHEHHOH pyaKINH,
bysKIIIH

y = 1x]

Hcnoab3oBats 1mudpoBbIe pecypcbl hIIE
MIOCTPOCHUS

rpadmkoB PyHKOUNA M N3ydEHUS UX CBOMCTB.
IIpuBoauTE NpUMEPHI JIMHENHBIX 3aBUCUMOCTEMN
B pe-aJIbHBIX Mpolieccax U sIBICHUIX

IloBTOpeHUe
H 00001IeHHe
(6 9)

[MoBTOpEHME OCHOBHBIX
TIOHATHH U METOJOB Kypca 7
KJ1acca, 0000-11eHue 3HaHUKN

BpiOupaTh, 1NpPUMEHSATHL OLUEHUBATH  CIOCOOBI
CpPaBHEHHsI 4HCEJ, BBIUYUCICHUN, HpeoOpa3oBaHUN
BBIPQXXEHUM, pe- LEHUsI YpaBHEHUH.

OcymecTBJIsTh CAMOKOHTPOJIb BBITTOTHSIEMBIX
JecTBUI u CaMOIIPOBEPKY pesyiabTara
BBIYHCIICHHUH, IpeoOpa3o- BaHUH, MOCTPOSHUI.




1993BIH 6—G "'VHULYWILVW

LS

PemaTth 3aauu U3 peajbHON XU3HU, MPUMEHATH
MaTe- MATHYECKHEe 3HAHUS U PCIICHUS 3a51ady U3
JIPYTUX TIPEIMETOB.

PemiaTh TeKCTOBbIE 3aa4i, CPABHUBATH, BHIOUPATH
cnoco0bl peluIeHus 3a1aun

8 kmacc (ue menee 102 u)

Ha3zBanmne
pasaena (TemMbl)
Kypca (4ucJIo

OcHoBHoOe coxep:kaHue

OcHoBHBIE BH/BI [1eSITEJIbHOCTH 00YYaIOLINXCH

JleicTBUTEIBbHBIC YHCIIA.
Cpas-HeHue
JeHCTBUTENBHBIX YHUCEI.
ApudpmMeTHdecKuit
KBaJPaTHbIMKOPEHB.
VpasHeHue Bujaa X> = a.
CaoiicTBa apupMeTHISCKAX
KBa-JpaTHbIX KOPHEH.
IIpeoOGpa3oBa-HUE YHUCITOBBIX
BBIpAKCHHUH, CO-JIepKAIINX
KBaJIpaTHBIE KOPHU

4acoB)
Yucaa " KBagpaTHslit kOpeHb U3 PopmMyIHUPOBATH ONpeAeeHUue KBAAPATHOTO KOPHS
BbIYMC- JIEHHUA. gucia.[loasatue o6 W3 Yucia, apupMETHIECKOTO KBaJAPAaTHOTO KOPHS.
KBaapar- Hble HppaHOHAIILHOM YHCIIC. IIpuMeHATH OMNEepaluio U3BJIEUEHUS KBAJAPaTHOTO
KOPHHU JlecaTuaHbIC MPUOITHKE- HUS KOpHS U3 YHCJIa, UCHOJbB3YHd IPH HEOOXOIUMOCTH
(15 ) HppaAIHOHAIIBHBIX YHCEI. KaJIbKYJISI- TOP.

OueHUBATh KBAaJ[PATHBIC KOPHU IEIILIMUA YUCIIAMU
H JIe-CITUYHBIMUA APOOSIMHU.

CpaBHHBATb M YNOPHAOYUBATH PAllMOHAIBHEIC U
uppa- [UOHAJIbHBIC YHCIIA, 3aldHdCaHHBIE C
HOMOIIBIO KBaJApaT- HEIX KOPHEH.

Hccaenosarh ypaBHeHHE X2 = @, HAXOAUTh
TOYHBIC U TIPUOMMKEHHBIC KOpHU TipHu a > 0.
HccnenoBarb cBoOiicTBaA KBaJpaTHBIX KOpHEW,
npoBOasA YUCJIOBBIC OKCIICPUMECHTHI (&
HUCIIOJb30BaHUEM KAIBKYJISI- TOpa (KOMITBIOTEPA).
Jloka3bIBaTh CcBOMCTBa apu(PMETHICCKUX
KBaJIpaTHBIX  KOPHEW; OPpUMEHATh  UX  OJ
nmpeoOpa30BaHUs BbIpaKe- HUM.




HasBanue
pa3aena (TeMbl)
Kypca (4mcjio
4acoB)

OcHoBHOe coJepxaHHue

OcHOBHBbIE BUABI AeSITEJBHOCTH 00Y4YaIOUIUXCS

BbInoJHATH npeodopa3oBaHus BBIPAXKEHU,
coliepka- IMMX KBaJpaTHBIE KOPHHU. BrIpaxaTs
IIEPEMEHHBIE W3 TEOMETPHUYECKHX M (PU3HUYECKUX
popmy.

BbIuMcasiTh 3HAYeHUS] BBIPAXKECHUN, cOAepKaIIUX
KBa- IpaTHBIE KOpHU, HCITOIB3YSI npu
HEOOXOIUMOCTH Kallb- KYJISTOP.

Hcnoan3oBath B  XOAE€  pemIeHHs  3a7ad
3JIEMEHTAapHBIE IIPEACTABJICHUS, CBSI3aHHBIC C
npuOIM>KEHHBIMH 3HAaYe-HUSIMH BEJIUYHH.
3HAKOMWTBCH C MCTOPHUEH pa3BUTHUs MaTeMaTUKHU

Yucaa 1 BpIYHC-

genus. CTteneHb
C LeJbIM I0KAa3a-

TeJEeM

(7w

CreneHp C LIENBIM
oKa3aTeJIEM.

CragmapTHas 3aIliuCh YHUCIIA.
Pa3smepsr 0O0BeKTOB
OKPY’Karo-

mero mupa (ot
3JIEMEHTAPHBIX

YacTHUI] JO0 KOCMHYECKUX
00BEK-

TOB), AJIUTEIBHOCTH MPOLIECCOB
B

OKPYIKaIOIIeM MHUPE.

CBoiicTBa CTEIICHHU C IICJIBIM
no-
Kas3areJjieM

DopMyJIUPOBATH ONpeAeJeHHe CTEIICHU C IEIBIM
MOKa-

3aTeeM.

IIpencraBsiTh 3aNMCh OOJIBIINX U MAaJbIX YHCEI B
cTaH-

mapTHOM Buie. CpaBHHBATh 9HCIIa U BEIIUYHUHEL,
3amnu-

CaHHBIE C HcHOJb30BaHUeM crterneHu 10.
Hcnonn3oBaTh 3alMCh YHCEN B CTaHIApPTHOM BHJIE
e

BEIPa’XEHUS pa3MepoOB OOBEKTOB, JJIUTEIHLHOCTH
po1ec-
COB B OKpY’KalOIllEeM MHpE.

@®opMyIUPOBaTh, 3AIUCHIBATD B CHMBOJIUYECKOM
thop-

Me U WLJIIOCTPUPOBATH NMPpUMepaMM CBOHCTBa
CTETICHHU

C LeJIbIM MMOKa3aTeJIEeM.

IIpuMeHATH CBOMCTBA CTENEHU OJIs
npeoOpa3oBaHus

BBIpaK€HUH, COAEpPIKAILIUX CTEIIEHU C LIEJIbIM
Imokasarte-

neM. BbINOJIHATH AeHCTBUSA C YHCIIaMU,
3aIMcaHHbIMU B

CTaHJAAapTHOM BHUAE (YMHO>XEHUE, AEJICHUE,
BO3BEICHUE

B CTEIICHB)
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Aunredpanyeckne KBanpartusiit TPEXYJIICH. PacniozHaBaTh KBaapaTHBINA TPEXUIIEH,

BbIPa)KeHHUsl. Pazno- ’xeHuwe KBaJpaTHOTO YCTaHaBJIMBAThBO3MOXXHOCTh €T0 Pa3JIOKEeHUs Ha

Keaaparnbii TpEXUJIEHaHAa MHOXXUTEIH MHOKHUTEIH.

TPéXuieH PackiaaapiBaTh HA MHOKHUTEJHM KBaJIpaTHBII

(5w TPEXUWIEHC HEOTPUIATEIbHBIM JUCKPUMHUHAHTOM

Anredpaunyeckue AnreOpanyeckas IpOoOBk. 3anmuceIBaTh anreOpanvcCKue BBIPAKCHUS.

BbIPa:KeHU. Jlony-  cTHUMBIE  3HA4YE€HUSA Haxoaursb

Auredpanyeckast NEPEMEHHBIX, BXOISIIMUX B 001aCTh ONpeeIeHHs PALIMOHAIBHOTO

Hpoﬁb aﬂre6panquKHe BBIpa’KCHUS. BBIpAXCHU . BBINOJHATH YHCIOBBIE IIOACTAHOBKHU U

(15 ) OcCHOBHOE CBOMCTRO BBIYHCJATH 3HAa-9YeHHUE OPOOH, B TOM HYHCIIE C
anre6pandecKkoit APOGH. MNOMOIIBIO KalbKyJIsiTOpa. PopMyJIMPOBATH
Coxkpa- meHne apobeii. OCHOBHOE CBOMCTBO ayireOpanvecKoi1poou u
Crnoxkenmue, BBIUYMTAHUE, NPUMEHATH €0 I IIpeoOpa3oBaHus IPOOCH.
YMHO- OKEHHE W JICIICHUE BBINOJIHATE HelcTBUSA C alreOpandyecKuMu
anreGpande- CKHX ApOGEii. npoosimu. [IpuMeHsTh IpeoOpa3zoBaHUs
[IpeoGpasoBaHue BBIpKCHUN IS pelieHus3anady. BbipaxkaTtsh
BBIPAXKECHHUIA, CoepIKALLHX nepeMeHHble U3 Gopmyn (puU3nUe-CKUX,
anre- GpanuecKue Apoou TE€OMETPHYECKHUX, OMMMCHIBAIOIINX OBITOBBIC CUTYya-

197049

YpaBHenus Ksaapartnoe ypaBHEHHE. Pacno3HaBaThb KBaJApaTHbIEC YPABHEHUS.

U HepaBeHCTBA. Hemon- Hoe  KBaapaTHOE 3anuceiBaTh  ¢QopmMyJly KOpHEM  KBaJIpaTHOTO

KBaupaTHue YpaBHEHUE. (I)opMyna KOpHeI>'I YpaBHE- HUs;, pelIaTb KBaJpaTHbI¢ YPAaBHCHUA —

YpaBHEHUSA KBaApaTHOT'O ypaBHEHUA. IIOJIHBIC U HC-ITOJIHBIC.

(15 v) Teopema Buera. IIpoBoauTL MpocTeiime HCCAeT0BAHNS KBaIPATHBIX
Pemenne YpaBHEHUH, YPaBHCHHIA.

CBOJSIIIINX- CSI K KBaAPATHBIM.
IIpocreiimmue apoOHo-
paunoHanbHBIE YpaBHE-HUS.
Pemenue TEeKCTOBBIX 3a7ad C
I10- MOIIBIO KBaApaTHBIX
ypaBHEHUN

Pemathb YPaBHEHUSA, CBOOAIIUECA K KBaAPaTHBIM,

C TII0- MOINBIO NpeoOpa3soBaHWl HW 3aMEHOH
HNEepPEMEHHOM.

HabGaopate U aHAJIM3MPOBATh CBSI3b MEXAY
KOPHSIMH n  Ko3(pPuUIHEeHTaMHU KBaJpaTHOr'O
YpaBHEHHSL.

PopmynupoBare TeopeMy Buera, a Takxke
o0paTHYI0O TEOpeMy, MPUMEHSATh 3TH TEOPEMBI

JJIs1 pCLICHUS 3ada4.




HasBanue
pa3aena (TeMbl)
Kypca (4mcjio
4acoB)

OcHoBHOe coJepxaHHue

OcHOBHBbIE BUABI AeSITEJBHOCTH 00Y4YaIOUIUXCS

Pemiath TEKCTOBBIE 3aJaduH
cnocooom: MIEePEXOTUTH oT
dbopmynupoBkHn YCIOBUSI 3a- naqu K
anreOpandeckor Mojaelu IyTEM  COCTABJICHHS
ypaBHEHHUS, peElIaTh COCTaBJICHHOE YypaBHEHUC;
WHTEP-IPETUPOBATH PE3YJILTAT.

3HAKOMHUTBHCS ¢ MCTOPHMEH Pa3BUTHsI aJireGphI

anrebpandecKuM
CJIOBECHOU

YpaBHenus

U HepaBeHCTBA.
CucreMsl ypaBHe-
HUH

JIluneliHOe  ypaBHEHHE C
ABYyMsl IIEPpEMEHHBIMH, €TO0
rpadukK, NpUMEpHl pEIICHUs
YPaBHEHUH BILIEJIBIX YHCIAX.

PacniozHaBaTh JHMHEHHBIE ypaBHEHUA C JByMs
IepeMeH-HbIMU.

Crpourh rpaduKku JMHEHWHBIX YpaBHEHHH, B TOM
qucie

(13 v) Peurenue CHOTEM ABYX gcno.m):;yﬂ uudpoBbie pecypchl.
JNMHeH- HBIX ypaBHEHHE ¢ a3JIM4aTh MNapajulelIbHBIE W IEepeCceKaromuecs
BYMST nepe- ——— ngMI)IeHO MX YpaBHCHUAM. 5
TIpuMepsl pelicHHs CHCTEM emaTh CHCTEMbl JBYX JMHEHHBIX YPaBHEHHH C
o N BYyMs NIepeMEeHHBIMU MOJCTAaHOBKOU u
HEJIMHEWHBIX YypaBHEHHU C ABY cpeme OACTAHOBKO
CJIOKEHHUEM.
JABYMSI IE€PEMEHHBIMU. o
Pemiath IpocTEHINIME CUCTEMBI, B KOTOPBIX OJHO
I'paduaeckas . N
U3 YPAaBHCHUHN HE SIBJIICTCS JIMHEUHBIM.
UHTEpIpeTanusl ypaBHEHUs C
puBoauTh rpaguyecKy0 HHTEPNPETALUIO PELLIEHUS
JABYMsI IIEPEMEHHBI- MH U
o YpaBHEHHsI C JABYMs IIEPEMEHHBIMHM H CHCTEM
CHUCTEM YPAaBHEHUH C JAByMs o
YpaBHEHHUIC ABYMs NEPEMEHHBIMHU.
HNEpPEMEHHBIMH. P 6
POllICHNE TEKCTOBBIX 3a1ad ellaTh  TEKCTOBbIe  3aJa4d  aJreopaudyeckum
A croco6om
no- MOIIBIO CUCTEM
ypaBHEHUN
YpaBHeHnust YucnoBble HepaBeHCTBA U UX | POpMYyJIHPOBATh CBOHCTBA YHCIOBBIX HEPABEHCTB,
U HepaBeHCTBA. cBOMCTBA. WJI- JIIOCTPUPOBATh UX HAa KOOPAMHATHOM MPSIMOM,
HepasencrBa HepaBeHCcTBO ¢ 0mHOI JA0Ka3bI- BaTh aJIreOpanveckH.
(12 ) nepemMeH-HoH. JIuneiinble IIpuMeHsATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS

HEpaBCHCTBA C

3a1ad4.
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OOHOM MNEepeMEeHHONM U Hux
pemie- HHUE. Cuctembl
JIMHCWHBIX Hepa- BEHCTB C
OJHOM MNEePEeMEHHON U UuX

Pemiatb, JMHelHbIE HEpaBeHCTBA C  OJHOH
MepEMECHHOM, W300pa)kaTh pEIICHUE HEpPaBCHCTBA
Ha YUCJIOBOI mpsi- MOii.
Pematnb CHUCTEMBI

JIMHEHHBIX HCPAaBCHCTB,

pelieHue. n300pakaTh pEIIeHWE CHCTEMbl HEPAaBCHCTB Ha
N3o6paxenne pelieHust | YHUCIOBOM IPAMOM
JIMHEH- HOT'O HEpaBEeHCTBa M
X CHCTEM Ha YHUCIOBOH
npsAMOM
DYyHKIHH. [Mousitne dpynkuun. O6nacts| Hemoab3oBaTh (yHKIHOHAIBHYIO TEPMHHOJIOTHIO
"
OcHoBHBIE OIIpeICIICHUS] U MHOYECTBO CHMBOJIHKY.
3Ha-
MOHATHUS yeHnii GpyHkaun. CnocoOnl Boeruncasite 3Hadenust QyHKIUH, 3a1aHHBIX
3aga- bopmynamu
(5 v) HUS QyHKIHN. (Tpu HEOOXOIMMOCTH HCHOJIB30BaTh KAJIBKYJISITOD);
I'paduk ¢ysnkuuu. CBoiicTBa| co-
CTABJISITH TA0JMIbI 3HAYEHHI (DYHKIIHH.
¢yHKOMN, UX oTOOpakeHUe Ctpouth no ToukaM rpapuku QyHKIHH.
Ha
rpaduxe OnuceiBaTh cBOiicTBa (PYHKIIMM Ha OCHOBE €&
rpacuye-
CKOTO TIPEACTaBJICHUSI.
Hcnoab3oBaTh (YHKIHOHAIHHYIO TEPMHHOJIOTHIO
"
CHMBOJIHKY.
HccnenoBaTh npumepsl rpaMKOB, OTPaXKarOMINX
peab-
HBIE IIpoLeccHl U siBjaeHus. IIpuBOAUTH NMpUMepPbI
po-
IIECCOB M SIBJICHUH C 3aJlaHHBIMH CBOWCTBaMH.
Hcnonb3oBaTh KOMOBIOTEPHbIE TPOrpaMMbl IS
mo-
cTpoeHUs rpadpuKoB PyHKIHN U U3YIESHUS UX
CBOWCTB
DyHKIUH. YreHue U OCTPOCHUE Haxoants ¢ momompio rpaduka GyHKIINHA 3HAUCHUE
rpa¢uKOB of-
Yucaossie bynkumii. IIpumepsr HOH W3 paccMaTpHUBAaEMbIX BEJIWYMH 110 3HAYCHUIO
rpacduKOB apy-
(pyHKIUH byHKIHN, OTparkarommx TOH.
peanb-
(9 9) HBIE€ IIPOLIECCHI. B HecnoxHBIX ciaydasix BbIpaxaTb (popmyJioii

DyHKIUH, ONHUCHIBAIOIINE
npsi-

MYIO U OOpaTHYIO
HPOIOPIHO-

HaJIbHbIE 3aBUCUMOCTH, UX
rpa-¢uku. 'mnepbona.

3aBUCH-

MOCTb MEXJY BEJIUYUMHAMU.

OnuceiBaTh XapaKTep U3MEHEHUs OJHOU
BE€JIMYUHBI B

3aBUCUMOCTH OT U3MEHEHHUs APYIOil.




HasBanue
pa3aena (TeMbl)
Kypca (4mcjio

OcHoBHOe coJepxaHHue

OcHOBHBbIE BUABI AeSITEJBHOCTH 00Y4YaIOUIUXCS

4acoB)
I'papux Pysxumum y = X2 Pacno3zHaBarp BUOBI H3yYaeMBIX  (PYHKIIHH.
Dyakumn Yy = X%, y = X5, IToxa3el- BaTh cXeMATHYeCKH IIOJ0XXEHUE Ha
y = X, y = |x7| KOOPAWHATHOW TIO- CKOCTH TpaduKOB (PYHKIIMH
rpaduueckoe penrenue | BHAAr Y = X2y =%,
YpaBHEHHI " cucteM | y = X,Y = [x|
YpaBHEHUI Hcnmonns3oBarh (pyHKIHOHAIBLHO-TPaApHYECKHE
npen-
CTaBJIEHHUSI JUISI pEUICHUs] W  HCCISIOBaHMUS
YpaBHEHUI UCUCTEM ypaBHEHUIL.
[IpumensaTs undpoBbie pecypchl ISl MOCTPOCHUS
rpa- GUKOB (YHKIHHI
IToBTOpEHUE IToBTOpEeHUE OCHOBHBIX BriOupaTh, MNpPUMEHATH, OLEHUBATH  CHOCOOBI
H 00001enne TIOHSITHI U METOZOB KypCOB 7 CpPaBHEHHsI YHCEJI, BBIYHCICHUH, NpeoOpa3oBaHUN
(6 v) u 8 kmaccoB, 0000IIeHne | BBIpAXEHUH, pe- MICHUS ypaBHESHUM.
3HaHUU OcymecTBJIATh CaMOKOHTPOJIb BBITIOJTHSIEMBIX
JedcTBUi u CaMOTIPOBEPKY pesynbTarta

BBIYHCIICHHUH, IpeoOpa3o- BaHUH, MOCTPOSHUI.
Pemate 3apaum M3 peajbHONl KM3HU, NPHUMEHSTh
MaTe- MaTHYECKHE 3HAHUS IJId pelIeHus 3ajad U3
JpYTHX MPEIMETOB.

Pemarnb TEKCTOBbLIE 3aJa4u,
BbIOMPATHCNIOCOOBI PELICHUS 3a4a4U

CpaBHUBATD,




cQ

TCJbHBbIC YUCIA

9w

u
OECKOHEYHEBIE NECITUIHBIE
Apo-

on. MHOXKeCTBO
OENCTBUTEID-

HBEIX YHCEI;
NEeHMCTBUTEINbHBIE

qycjla Kak OECKOHEYHBIE
aecsi-

TUYHBIE IpoOu. BzamMmHO
OIHO-

3HAYHOE COOTBETCTBHUE
MEXIY

MHO>XECTBOM JIEHCTBUTEIBHBIX

YHCceJ U MHOKECTBOM TOYEK
KO-

OpPAUHATHOU NPSIMOU.
CpaBHeHUE NEWCTBUTEIBHBIX
qU-

cell, apu(PMEeTHICCKUEC
IeUCTBUS

C JEWCTBHUTEILHBEIMH YHCJIaMMH.

IpubmmxkéHHOE 3HAYCHUC
BEJIU-

YUHEI, TOYHOCTH
IPUONMIKEHUS.

Oxkpyrinenue uucen. I[lpukuaka
u

OIICHKa pPe3yJIbTaTOB
BBIYHCIIC-

HUU

D xinacc (ue menee 102 u)

=

5

3 HaszBanmue

Z  paszena (Tembl) OcHOBHOEe coJep:kaHue OcHOBHBIE BH/BI JIeSITEJILHOCTH 00YyYaloIINXCs
4 Kypca (umeno

I 4acoB)

g Yuciaa ¥ BbIYHC- PannoHnanpHBIC UHCIIA, Pa3zBuBaTh npeacraBjieHMsi O 4uciax: OT

A uppaunm- MHOJXXECTBa

g Jenus. JeiicTBu- OHaNbHBIC YHCJIa, KOHCYHBIC | HAaTypaJbHBIX YHCE] JO MHOXECTBa

HOEeNCTBUTEIIbHBIX
YUCECII.

O3HAKOMUMTBCH C BO3MO>XHOCTBIO IPEICTABICHUS
neun-

CTBHMTEJILHOI'O YHUCJIa KaK OECKOHEYHOM JECATUYHOMN
Apo-

OU, MPUMEHATH JICCATUIHBIC TPUOTHKCHUS
panuoOHalIb-

HBIX U UPPALUOHAIBHBIX YHCEI.

HN3o0paxkaTrh JeWCTBUTEIBHBIE YHUCIIA TOYKAMU
KOOpIu-

HaTHOMU IPSIMOM.

3anuchbIiBaTh, CPABHUBATH U YNOPAJOYMBATH
JICHCTBU-

TEIbHBIC YHCA.

BpBINOJIHATH, coueTass YCTHbIE U NTMCbMEHHBIC
NpPUEMBI,

apu(pmMeTnyecKue JedCTBUA C pALlMOHAJIbHBIMU
qucia-

MHU; HAXOAMTh 3HAYE€HUS CTEIIEHEUN C LIeIbIMU
nokasare-

JSIMU U KOPHEW; BBIYMCJATH 3HAYECHHUS YUCIIOBBIX
BBI-

pa’keHuil.

IMoxyuynTts nmpeacraBjeHNe O 3HAUMMOCTH
NENUCTBUTEIb-

HBIX YHUCEJI B IPAKTUYECKOUN AESITENBbHOCTH
4eJI0BEKa.

AHAJU3UPOBATH M JeJIaTh BbIBOAbI O TOUHOCTH
opubmm-

KEHUsI IS CTBUTEIIBHOI'O YHCJia IPU PEIIEHUU
3ajad.

OKpYIJIsTh IEHCTBUTENBHBIE YHCIA, BBINOJHITH
npu-

KHMJKY pe3yjbTaTa BbIUMCIECHUN, OLeHKY 3HAa4YeHUHU
4uc-

JIOBBIX BBIPAXCHUH.

3HAKOMMTBCA ¢ HCTOpPHMell pa3BUTHS MaTEeMaTUKH




HasBanue
pa3aena (TeMbl)
Kypca (4mcjio
4acoB)

OcHoBHOe coJepxaHHue

OcHOBHBbIE BUABI AeSITEJBHOCTH 00Y4YaIOUIUXCS

YpaBHenus

U HepaBeHCTBA.

JInHeiiHOe ypaBHEHHUE.
Pemrenne

YpaBHEHHUH, CBOIMSIIINXCSA K
-

OcBauBarb, 3alI0MMHATh M HPHMEHATH
rpaguveckue

MeTOo/bI IIpY PEIIEHUN YPAaBHEHUN, HEPABEHCTB U UX
cu-

YpaBHenus HEUHBIM. CTEM.

¢ oHoO¥ KBagpaTtHoe ypaBHEHHE. Pacno3naBaTh 1iesble U IpOOHBIE YPaBHEHUS.
Penre-

nepeMeHHOi HUE YypaBHEHUH, PemiaTh iuHeliHbIe M KBaJpaTHble YPABHEHUS,
CBOJASIIIIUXCS ypaBHe-

(14 v) K KBaJpaTHBIM. HUSI, CBOJSIINECST K HUM, MPOCTeHIIne NpoOHO-
BbukBanparHbie panuo-
ypaBHEHUH. HaJbHbIE YPaBHEHUSI.
Ilpumepsr pemenusa IIpensararbs BO3MOXHBIE CIIOCOOBI PEIICHUS
ypaBHEHUN TEKCTOBBIX
TpeTbel U 4eTBEPTOHU 3aJ1a4, 00Cyk/1aTh MX U pellaThk TEKCTOBbIEC 3aJa4u
cTeneHeu pas3-
pa3JIOKEHUEM Ha MHOXXHUTEJIN.| HBIMH CIIOCOOaMU.
Pemienne papoOHO- 3HAKOMHTBHCSI ¢ MCTOPHeH Pa3BUTHS MAaTEMaTHKH
pauuoOHANIb-HBIX YPaBHEHUI.
Pemenne TekcTOBBIX 3a1a4
anre-
OpandecKnuM METOIIOM

YpaBHeHus JIuHeiiHOEe ypaBHEHHE C OcBauBaTbh U NPUMEHATHh INPUEMBI PELICHUS

U HEPaBEeHCTBA.
Cucrembl ypaBHe-
HUH

(14 v)

IBYMSI
IIEPEMEHHBIMH U €ro rpaduk.

Cuctema AByX JIMHEHHBIX
YpaB-

HEHUI ¢ AByMs IIEpEeMEHHBIMU
u

e€ pemeHue. PeuieHue
CUCTEM

JABYX YpPaBHEHUI, OJTHO U3
KOTO-

pBIX JIMHEWHOE, a APYyroe —
BTO-

poil cTeneHu.

I'paduaeckas

HHTEpHOpeTanu
s
CHACTEMBbI YPaBHEHUU C
IBYMSI
IepEeMEHHBIMH.

CUCTEMBI

JABYX JIMHEWHBIX YPaBHEHUH C ABYyMs
IIEPEMEHHBIMU U

CHUCTEMBI JIBYX YpPaBHEHHM, B KOTOPBIX OJHO
YpaBHEHHUE

HE SIBJISIETCSI JINHEUHBIM.

Hcnoab3oBarh ¢GyHKIMOHANBbHO-rpaduueckue
npen-

CTaBJICHHS U151 pellieHUsl U UCCcJIeIOBaHusl YPaBHCHUH

u

CHCTEM.

AHaJIN3MPOBATh TEKCTHI 32/1a4, peliaTh UX
anreopaunue-
CKHMM CMOCOOOM: MepPexXoaUuTh OT CIOBECHOM

dbopmynu-

POBKHM yCJIOBUsI 3aJa4d K ajareopandeckoil Mmoaenu
my-

TEM COCTaBJICHHSI CHCTEMBI ypaBHEHHUH; peliaTh
COCTaB-
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Pemrenre TeKCTOBBIX 3ama4
anre-Opan4ecKuM CIIOCOOOM

JICHHYIO CUCTEMY ypaBHEHU; HHTEPIPETHPOBATH pe-
3yJIbTaT.
3HAKOMHUTBHCS ¢ MCTOPMEH pa3BUTHSL MAaTEMAaTHKH

Ypasuenus YHucnoBble HEpaBeHCTBA U YuraTh, 3aNUCHIBATH, IOHUMATh,
U HepaBeHCTBA. UX CBOMCTBA. HHTEpPIPEeTHPOBATH HEPABEHCTBA; UCII0JIb30BaTh
HepaBencrBa JluneiiHble HeEpaBeHCTBAa C CUMBOJIMKY U TEpMHUHOJIOTHIO. BBINOJIHATH
(16 ) ONHOI MEpeMeHHOHl W MX | NpeoOpa3OBaHMs HEPABEHCTB, HCHOJIb30BATD 1Is
pelieHue. npeoOpa30BaHUs CBOMCTBA YHCIIOBHIX HEPAaBCHCTB.
CucreMsbl JUHEHHBIX Pacno3naBarTh JUHENHBIE U KBaJpaTHBIE
HEPABEHCTB c oIHOM | HepaBeHCTBa. PemiaThb JIMHENHbIE HEpaBEHCTBA,
epeMEeHHOM U UX pelle-HHeE. CHUCTEMBbI JUHEWUHBIX HEPABEHCTB, CUCTEMBI
KBaI[paTHI)Ie HEpaBE€HCTBA U HCEPaAaBCHCTB, BKJIOYAOMIUX KBa-JApaTHOC
UX pelIeHue. HEPaBEHCTBO, U peliaTh UX; 00CYKAATh MOJIY-
I'paduyeckass HHTEpIIpETALIUS YCHHBIC PCHICHUS.
HepaBeHCTB M cucTeM Hepa- | M300paikaTp peLICHHC HCPaBCHCTBA U CHCTCMBbI
BEHCTB c nAByMsi | HEpa- BCHCTB Ha YHCIOBOW NPSIMOH, 3aMHCHIBATH
HepeMEHHBIMH pelleHre ¢ IOMOIIbI0 CUMBOJIOB.
Pemiarp KBaJpaTHbIE HEPABEHCTBA, HCHOJb3Ys
rpaduye-cKHe TpeACTaBICHUS.
OcBauBaTh U INPUMMEHSITH HEPABEHCTBA IIpU
pelieHur  pa3iau4yHbIX 3aJady, B TOM 4YHCJIE
OPaKTUKO-OPUEHTUPO- BAHHBIX
DyHKINHU Ksanparuunast ¢pyHkuums, Pacno3uaBate  BUIBI  HW3y4YaeMBIX  (YHKIIUH;
(16 1) eérpaduk u uﬂﬂmcfl?:— poBaTh CXeMaTH4YeCKH, OOBSICHATH
cBoiictBa. [TapaGomna, pacnojio)KeHue Ha KOOPAWHATHOW  MJIOCKOCTHU

KOOPUHATHI BEPIIHHBI
napabo-JIbl, OCb CUMMETPHUHU
napa6onel. CTenéHHbIe
(pyHKIINH ¢ HATY-paTbHBIMH
mokKazaTeasiMi 2 U 3,uxX
rpadvKy U CBOMCTBA.
I'paduku (I)yHKHPII(ﬁZ y = kx,
y = kx + b, y = y = ax?,

y=axy= XY= |x|

rpaduko ¢yHkui Buma:y = kX, y = kx + b, y
k
- —_ 2 —_
==,y =ax? y=axd .
Y = X, Y = |X| B 32aBHCUMOCTH OT 3HAYCHHI
K03 (PHU-LIMEHTOB; ONKCHIBATh UX CBOWCTBA.
Pacno3HaBaTh KBaIpaTHYHYIO (YHKIUIO 1O
dbopmyire. IIpuBOAUTH MPUMeEPBI KBaIPATHIHBIX
3aBHCHMOCTEH U3peallbHON >KU3HH, (QU3UKH,
TeOMETPHH.




HasBanue
pa3aena (TeMbl)
Kypca (4mcjio
4acoB)

OcHoBHOe coJepxaHHue

OcHOBHBbIE BUABI AeSITEJBHOCTH 00Y4YaIOUIUXCS

BoiaBassTe u 0000mate ocoOEHHOCTH TrpaduKa
KBaJipa- THYHOW QPYyHKIIUU Y = ax? + bx + c.
Ctpouth M H300pa’kaTh cXeMaTHYeCKH TIpaduKH
KBaJipa- THYHBIX (QYHKIWH, 3a7aHHBIX (opMynamu
Bugay = ax2y = ax> + q,y = a(x + p)?, y = ax?
+ bx + c.

AHaAJIM3MPOBATH " NPUMEHATH cBoiicTBa
W3y4YCHHBIX (PYHKIUH IJI1 MX MOCTPOCHUS, B TOM
9HCJIE C TOMONIIBI0 IH(POBBIX PECYPCOB

YucaoBble nmocje-
J10BaTEJIbHOCTH
(15 )

ITonsTHE YHUCIOBOM
nocJea0Ba-TEIbHOCTH.
3amanue

IIOCIIEIOBATEIIFHOCTH
pexyppeHTHOH dopmynoli u
bopmyoii N-ro wieHa.
Apudmernueckas 5
reoMeTpHu- yeckas
nporpeccuu. Popmynsl N-TO
qieHa apu(pMEeTHYeCKOH U
reoOMeTPUUECKOU
MIPOTpecCuii, CYMMBI HEpPBBIX
N YICHOB.

H3obpaxeHue YJICHOB
apucdme- TUYECKOU u
reOMETPUUECKON Mmporpeccuit
TOYKaMH Ha KOOp- AMHATHOU
IUIOCKOCTH.

JIuHeHbIA u
3KCIIOHEHIIMaJb-HBIH POCT.
Cro>XHbI€ MPOIEHTHI

OcBauBathb " NPUMEHATH UHJEKCHBIE
0003HauYCHUS, CTPOUTH pedeBble BHICKA3ZBIBAHUSA C
HUCIIOJB30BAHUEM  TEPMHUHOJIOTUH, CBS3aHHOW C
NOHSATHUEM MOCIEA0BaTEIb- HOCTH.

AHAJIM3MPOBATH dbopmyry n-ro 4jieHa
IMOCIEeI0BAaTENIb- HOCTH W PEKYPPESHTHYIO (GOopMyITy
M BBIYHCJIATH  WIEHbl IIOCJIEA0BATEIbHOCTEMH,
3aJaHHBIX YTUMH (PopMynaMH.

YcraHaBauBaTh 3aKOHOMEPHOCTb B IIOCTPOCHHUU
mnociie- JOBAaTE€IbHOCTHU, €CIIM BBINHUCAHBI IEPBbLIC
HECKOJIBKO €€ YJIEHOB.

Pacno3naBaTthb
T€OMETPUUYECKYIO
criocobax 3amaHus.
PemnaTh 3agadm ¢ wcmoiib30BaHUEM (popmyn N-To
wieHa apu(PMEeTHYSCKOH ¢  T'COMETPUUYCCKOM
OpOrpeccuii, CyMm- Mbl OIE€PBBIX N YJICHOB.
HN3o6paxatsb YJIEHBI NOCJIEA0BAaTEJILHOCTH
TOYKaMHM Ha KOOPJAMHATHOUN IJIOCKOCTH.

apu(pMEeTHIECKYIO u
IpOTpecCHH TP Pa3HBIX
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PaccmaTpuBaTh nmpuMepsl NpouneccoB W ABJICHUH U3
pe- albHOM JKW3HHU, WIIIOCTPHUPYIOIINE U3MEHEHHUE
B apug- METHUYECKOM HpOorpeccud, B
reOMETPHYECKOH IIporpec- CHH; H300paxkaTsb
COOTBETCTBYIOIINE 3aBUCUMOCTH Irpa- GUIECKHU.
Pemiate 3agaum, CBSI3aHHBIE C  YHCJIOBBIMU
IOCJIeJOBa- TEILHOCTSIMH, B TOM YHCJE 3a74adu W3
pearbHON J>KM3HHM C HCIIOJB30BAaHMEM HUQPOBHBIX
TEeXHOJIOT Uit (anexTpoHn- HBIX Ta0IIHIL,
rpauyecKoro KaJbKyiasiTopa H T.IL.).

PemiaTe 3amaun Ha CJIOXHBIE IIPOLIEHTHI, B TOM
yycie 3aJadd U3 pealbHON  mpakTUku  (C
HUCIOJIb30BAHUEM KaJIBKYJIATOpA).

3HAKOMUTBCSI C MCTOPHeH Pa3BUTHS MATEMaTHKH

IloBTOpEHUE,
0000menune,
cucTeMaTH3auust
3HAHMII!

(18 u)

Yucaa 1 BbIYMCJIEHUS
(3anuce, CpaBHEHHE,
HOEUCTBUS C HOENCTBU-
TENbLHBIMU YHCIaMU,
YHCIOBas apsiMast;
OPOIEHTHI, OTHOIIe- HUs,
OPOHOPIIHUH; OKpyTJICHHE,
OpUOIIIKCHUE, OIICHKA;
pellie- Hue TeKCTOBBIX 3adad
apudpme- THYECKUM
cnocobom)

OnepupoBaTthb NOHSATUSMHU: MHOY€ECTBO,
MOJAMHOXKECTBO, OINepalliid HaJ MHOXECTBaMU;
HCMOJb30BaTh Tpaduie- CKOe MPEICTaBICHHUE

MHOJKECTB [UUIsI ONIMCAHUsI peallb- HBIX MPOIIECCOB U
SIBJICHUM, NpH PpEIIeHWH 3ajgad "3 Jpy- THX
y4eOHBIX MMPEIMETOB.

AKTyaJM3UpPOBaTh TEPMHUHOJIOTHIO U OCHOBHBIE [Jeii-
CTBHSI, CBSI3aHHBIE ¢ YUCJIAMM. HATypaJIbHOE YHUCIIO,
IIpOCTOE U COCTaBHOE  4YHCNA,  JEJIHMOCTb
HaTypaJIbHBIX 4YHCEJ, NPU3HAKU JEIUMOCTH, IeJoe
YHCJIO, MOJYJb YHCJa, OOBIKHOBEHHAs U JAECATHYHAS
JIpoOH, CTaHIapT- HBIH BUJ 4YHCHa, apU(PMETHUYSCKUH
KBaJIpaTHBIA KOPEHb.

1 31ech MpeacTaBIeHBI 3JIEMEHTHI COAEPKaHUs Kypca, U3ydaBIIuecs B 5—8 Kjlac-cax |
TpeOyrole MNOBTOPCHUs, OOOOIIeHUss W cucreMaruzanuu. OOpamatbCsi K 3TOMY
Marepually MOKHO B BHJIE aKIEHTa HA 3aBEplIAIONIEM dTarne HU3ydeHHs Kypca 9

Kj1acca WM pacrupenaciasaTe II0 COOTBETCTBYHOIIIMM TEMaAaTHUYCCKUM pas-

N3ydYacMbIM B TCYCHUEC y‘Ie6HOFO roaa.

nenam,




Ha3zBanue
pa3aena (TeMbl)
Kypca (4HciIo
4acoB)

OcHoBHOe cojiepkaHue

OcHOBHbIe BHUAbI AeSITEeJbHOCTH Oﬁy‘laIOILII/IXCﬂ

BeimmoaHaTh AeicTBHA, CPaBHUBATH "
YHOpPAXOYNBATE 4YHCIIA, MNPEACTABISATh YHCIA Ha
KOOpAMHATHOU apsMoi, OKpYTJISITh qucia;

BBINOJHATH, MNPUKHAKY M OIEHKY pe- 3yJbTara
BBIUHCIICHUH.

Pemmats TekcTOBBIe 3aJdauM  apUPMETHUICCKUM
criocobom. Pemarb npakTHYecKHe 3aJa4M,

coiep)kalmipme  HpOLIeH-  ThI,  JOJH,  4YacTH,
BBIpa@)Xarolue 3aBUCHUMOCTH: CKO- pOCTh —
BpeMsi — pacCTOsSHHE, IIeHa — KOJIM4Ye- CTBO
— CTOMMOCTB, 00BEM pabOTBl — BpeMsi — Mpo-

U3BOJUTENBHOCTh TPYJa.

Pa30upare  peanbHble  JKU3HEHHBIE  CHUTYAallUH,
¢opmysu- poBaTh HUX Ha SA3BIKE MaTEMaTHKH,
HAXOAUTh peEIIeHUEe, IPUMEHsII MaTeMaTU4YeCKUU
anmnapar, MHTepIpeTHpPo- BaTbh PE3yJIbTaT

Anredopanyeckue BbIpaKeHUSs

(nmpeoOpazoBaHue
anrebpaunye- CKHX
BBIPa)KCHUI, JIOITyCTUMBIE
3HA4YEeHUs)

OnepupoBaTh MOHSATHSIMU: CTEIEHb C I[EJIBIM
rnmokaszare- JieM, apudMETHUYECKHUHl KBaIpaTHBIN
KOpeHb, MHOIO- 4JeH, alre0dpaudeckas apoosb,
TOXJIECTBO.

BBINOJIHATL OCHOBHBIE JIEHiCTBHMSI: BBINOJHSITD
pacuértel 1o dopmyiiaM, MPeoOpPa3oBLIBATH IICIIbIC,
IpOOHO-paru- OHAaJbHbBIC BBIPAXKCHUS u
BBID&KCHUSI C  KOpPHSMH, pea- JIU30BbIBATH
pa3ioKeHHe MHOrOWIeHa Ha MHOMXHTEIH, B TOM
4HUCIIe C WCIOJIb30BaHUEeM (OPMYJI Pa3HOCTH KBa-
IpaToB M KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOJAUTh
a0- IIyCTUMBIC 3HA4YCHU NEPEMECHHBIX JJIs1
JPOOHO-paIo- HAJIBHBIX BBIPAXKCHUM, KOPHEH.
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MopaeanpoBaTthb ¢ IOMOIIBLI0 (GOPMYI peajbHbIC
NpoLEeC-Chl U SIBICHUS

(moctpoeHnue,
CBOM- cTBa U3YYEHHBIX
¢pyskomiti; rTpa- (Puueckoe
peuieHne  ypaBHEHHH M HX
CUCTEM)

DyHKIUH

OnepupoBaTth NOHATHAMM: (QYHKIOUSA, TpadukK
byaK- TEH, HYIH (QYHKOUHW, OTPOMEKYTKH
3HAKOIIOCTOSTHCTBA, IPOMEXYTKH BO3pacTaHUs,
yOBIBaHHUSA, HauboJbIIee " HauMeHbIlIee
3Ha4YeHUs] PYHKIINH.

AHaTU3MpPOBaTh, CPABHUBATH, 00CY:KIaTh CBOWICTBa
¢yskuuii, crpouTs UX rpadukw.

OnepupoBaTh TIOHATHSIMM: npsMas
MIPOIIOPLIHOHAIb- HOCTb, oOpaTHas
MIPONIOPIIMOHAIBHOCTB, nuHEeHas dbyHKIUIS,

KBagpaTudHas QyHKIHsA, mapadoa, TAIep- 6oJa.
Hcnoab3oBars rpapukuM Uil ONpPENCICHUS
CBOMCTB, IIPOLIECCOB M  3aBUCUMOCTEH, s
peureHus 3ama4 U3 Apy-Trux y4eOHBIX MPEeIMETOB U
peanbHO KU3HU; MOAEJH- POBATh C IOMOIIBIO
rpauKoOB peajibHbIE TTPOIECCH U SIBJICHUS.

Beipaxkare ¢opmysaMH  3aBUCHUMOCTH  MEXIY
BEIWYU- HAMH
IIpu pa3paborke pabOoueil mHporpamMMmbl B TEMAaTHUECKOM IUIAHHPOBAHUHM MHOJDKHBI OBITH YUYTEHBI BO3MOX-

HOCTH

HCIIOJIb30BAaHUS JIEKTPOHHBIX (IHU(PPOBHIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIIOIINXCS YU€OHO-METO- TUUYECKUMH MaTepHUajlaMHu

(MynBTUMEOUHHBIE IIPOTrPaMMEL,

DJICKTPOHHBIC y‘—Ie6HI/IKI/I nu 3aJa4YHHKH,

3JICK- TPOHHBIC OHOIUOTEKH,

BUPTYyaJIbHBIE

J1a0opaTOPUH, UTPOBBIC IIPOTPAMMBI, KOJUICKIIUU HU(PPOBBIX 00pa30- BAaTEIBHBIX PECYPCOB), UCHOJIB3yEMBIMH IJIsI OOy4YeHUS U
on BOCIIUTAHMS Pa3IU4HBIX TPYII IOJNB30BATENCH, IIPEJCTABICHHBIME B DICKTPOHHOM (UM(POBOM) BHAC M PCANH3YIOIINMH
© munaktraeckue Bo3MoxxHocTH KT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 0Opa3oBaHUU.



PABOYASA TPOTPAMMA YYEBHOI'O KYPCA «'EOMETPHUA». 7-9 KJIACCBI

IEJN U3YYEHUSA YYEBHOI'O KYPCA

«MaremaTHKy y’Ke 3aT€M YUUTh HaJ0, YTO OHA YM B MOPSAIOK IPUBOAUTY, — IHCAJT BEIUKUNA PYCCKUI
yuaenblii Muxawmn BacunseBud JlomoHocoB. 1 B 3TOM COCTOUT O/IHA U3 ABYX Iiesield 00yueHUs TeOMETPHH KaK
COCTABHOM 4acTW MaT€MATHKH B LIKOJIE. DTOU L€ COOTBETCTBYET JOKA3aTeNIbHAS JIMHUS PETIOJaBaHuUs
reometpun. Cienys mpencTaBiIeHHON pabodell mporpaMMe, HaUMHAs C CEABMOTO KJIacca Ha ypOKax
reOMeTpUH 00YYAIOIIUNCS YUYUTCS MPOBOAUTD JOKa3aTeNIbHbIE PACCYXKACHUS, CTPOUTH JIOTUYECKUE YMO3a-
KJIFOUEHUS, I0KA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHUs «OT IPOTUBHOTO», OTIMYATH CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIE YT-
BEP)KACHUS. YUYCHHK, OBJIAICBIINI UCKYCCTBOM pPacCyKaaTh, OyeT MPUMEHSTD €r0 U B OKpY>KaroIIen )KU3HH.
N B 3TOM COCTOUT BaKHOE BOCIIUTATEIIBHOE 3HAYCHUE U3YUYECHUs T€OMETPHHU, IIPUCYILIEE UMEHHO
OTEUECTBEHHOW MAaTEMAaTHYECKOU LIKOJIE.

BwMmecTte ¢ TeM aBTOPBI IPOTrpaMMBbI TPEJOCTEPEratOT YUUTENS OT M3JIUIIHEr0 GopMaIn3mMa, 0COOEHHO B
OTHOLLUEHUHU Havyall U OCHOBaHUM reomeTpun. @panuy3ckuii MareMartuk JKaH J[be1oHHE 110 3TOMY IOBOY
BbICKa3aJcs Tak: «YTo KacaeTcst 1eIMKaTHOU POOJIEMbI BBEACHUS «aKCUOM», TO MHE Ka)XKE€TCs, YTO Ha
MEPBBIX MOPaxX HYKHO BOOOIIE H30eraTh MPOM3HOCUTH CaMO 3TO ¢I0BO. C APYyroii e CTOPOHBI, HE CIIEAYeT
yIycKaTh HU OJIHOM BO3MOXHOCTH JaBaTh IPUMEPHI JJOTUYECKUX 3aKJIIOUEHUHN, KOTOPbIE Ky1a B O0JbllIeH Me-
pe, 4eM ujies aKCUOM, SBJISIFOTCS UCTUHHBIMU U €JUHCTBEHHBIMU JIBUTATEIISIMU MAaTEMaTUYECKOT O
MBIILITICHUS.

BTopoii nenbro n3y4eHus TeOMETPUH SABISETCSA UCIIOIb30BAHNUE €€ KAK HHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 33/1a4, BCTPEUYAIOUIUXCS B pealIbHOM KU3HU. OKOHUMBIIHKI KypC
r€OMETPHH HIKOJIBHHK JTOJDKEH OBITh B COCTOSIHUHM OMPEICITUTh TEOMETPUIECKYIO (PUTypy, ONTUCATH CIIOBAMH
JAHHBIA 4epPTEX WM PUCYHOK, HAMTH TJIOMIA/Ib 3eMETIbHOTO Y4acTKa, PACCUUTATh HEOOXOAUMYIO JJIUHY
OIITOBOJIOKOHHOT'O Ka0elst niu TpedyeMble pa3Mephl Iapaka JJil aBTOMOOUIsl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEIIbHAS JIMHUS B U3YUYEHUH T€OMETPUH B 1IKOJIE. J[aHHAs MpaKTU4eCcKas IMHUS SBIIAETCS HE MEHEe
BA)XKHOM, YEM TEpBas.

MECTO YYEBHOI'O KYPCA B YYEFHOM IIJIAHE

CornacHo yueOHOMY M1aHy B 7—9 kitaccax usy4aercst yueOHbI Kypc «['eoMeTpusi», KOTOPbIN BKIIOYAaeT
CIIeIyIOIIe OCHOBHBIE pa3ziensl coaepkanus: «I eomerprudeckue GuUrypsl U UX CBOUCTBay», «M3mepenne
reOMETPHUECKUX BETMUYUHY, a TaKKe «JlekapToBbl KOOPIUHATHI HA MIIOCKOCTHY, «BekTopbl», «JIBIKeHus
wiockoctu» U «lIpeobpazoBanust mogoous».

VY4eOHbIH M1aH MpeIycMaTpUBAET U3yYEeHUE FeOMETpUHU Ha 6a30BOM YPOBHE, UCXO/1s U3 HE MeHee 68
y4eOHBIX 4acoB B y4€OHOM TO/y, BCET0 3a TpH rofa o0yueHus — He MeHee 204 yacos.

COMEPKAHUE YYEBHOI'O KYPCA (I10 TOZAM OBYUEHUS)

7 RJiacc
HauanbHbpie TOHATHSA reoMCTpHHU. Tqua, npsimast, OTpE30K, JIy4. Vron. Buasl YIJIOB. BepTI/IKaJ'ILHLIC n

CMeXHbIe yribl. buccekrpuca yria. JIomanas,, MHOTOyrojbHHUK. [lapannenbHOCTh U IEpIEHIUKYISIPHOCTb
MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBA OceBOM cuMMeTpuH. [Ipumepsl cuMMeTpun B
OKPY>KAIOILIEM MUDE.

OcHOBHBIE IOCTPOEHUS C TOMOILBIO IUPKYJIA U JTMHEUKH.

Tpeyronbauk. BricoTta, Meaunana, 6uccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUI
TpeyroJibHUKHA. HepaBeHCTBO TpeyroybHUKA.

CaolicTBa U PU3HAKK paBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.

CBolicTBa ¥ PU3HAKH MMAPAJJIENBbHBIX MPsAMBIX. CyMMa yIiioB TpeYyrojibHUKA. BHEIIHNE yribl
TPEYTOJIbHUKA.



[IpsimoyromnbHbIi TpeyroibHUK. CBOMCTBO MEAMAHBI IPSMOYTOJIBHOTO TPEYTOJbHUKA, IPOBEAEHHOMN K
runorenyse. [IpuzHaku paBeHCTBa IPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpSIMOYTronbHBIN TPEYTONIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOU, TeOpeMa O
OosbieM yriie u OOJbIIel CTOPOHE TpeyroyibHuKa. [leprneHauKyssip 1 HaKJIOHHAS.

['eomeTpryeckoe MecTo ToueK. buccekTpuca yriia u cepeJuHHBIN NEPIEHIUKYIAP K OTPE3KY KaK
reOMETPUUYECKUE MECTA TOUEK.

OKpy’>KHOCTB U KpYT, XOpJa U JUaMETP, UX CBOMCTBA. B3auMHOE pacronokeHnue OKpyKHOCTH U IIPSIMOM.
KacarenbHas 1 cexymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAaHHAs B yrojl. BnimcanHas u onvcanHas
OKPY>KHOCTH TPEyroJIbHUKA.

8 KJacc

YereipéxyronpHuku. IlapamienorpaMM, ero npu3Haku 1 cBoMcTBa. YacTHbIE Cllydan apajuieorpaMMOB
(mpsAIMOYTONBHUK, pOMO, KBaJpaT), X MPU3HAKK U CBOMCTBA. Tpanenus, paBHOOOKas Tparenusi, €€ CBOWCTBA U
npusHaku. lIpsamoyronbpHas Tpanenus.

LlentpanpHas cuMMeTpus.

Teopema daneca u Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kax. CpeHuE JIMHUYU TPEYrOJbHUKA U
Tpamneuuu.

[Topo6ue TpeyroabHUKOB, KO3ppuuueHT noxodus. [Ipusnaku nogodus TpeyroiabHUKOB. [Ipumenenue
11010011 ITPH PELIEHUH TPAKTUYECKUX 3ajau.

CgoiicTBa miomazaei reomerpuueckux ¢puryp. opmMyisl A5 MWIOMEAAN TPEYroabHUKA,
napasesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IAAe Mo100HBIX Guryp.

Brraucnienue miomnaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOi Oymare.

Teopema [Iudaropa. Ilpumenenue Teopemsl [Tudaropa npu pereHun npakTHUECKUX 3ajad.

Cunyc, KOCHHYC, TAHT€HC OCTPOTO yTJia MPsIMOYTOJILHOTO TPEYToJdbHUKA. TpuroHoMeTprudeckue GyHKINU
yraoB B 30°, 45° u 60°.

BrnucanHble M IEHTPaJIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPJIOU. YTIIBI MEXAY XOpJaMHU U
CEKyIMMU. BrincaHnHble U ONKCaHHBIE YETHIPEXYTOJIBHUKY. B3auMHOE pacronokeHue IByX OKPYKHOCTEN.
Kacanue okpyxnocteil. O0miue kacareiabHbIe K ABYM OKPYXHOCTSIM.

9 KJace

Cunyc, kocunyc, TaureHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOpMyIIbI
MIPUBEICHHUS.

Pemenue tpeyronpsHukoB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. PeleHne npakTH4ecKux 3a1a4 ¢
HCIIOJIb30BAHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [lomobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 pon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, nnrHa (MOAyINb) BEKTOpa, COHAIPABICHHbIE BEKTOPHI, MPOTHBOMOI0KHO HAIIPABICHHbIE
BEKTOPBI, KOJJTMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpaIliy HaJl BEKTOpaMu. PaznokeHne BeKTopa
II0 IBYM HEKOJUIMHEapHBbIM BekTopaM. KoopauHats! BekTopa. CKalsipHOE IPOU3BENEHUE BEKTOPOB,
MIPUMEHEHHUE I HaX0X/IECHUS JUIUH U YTJIOB.

JlexapToBbI KOOP/IMHATHI HA TUIOCKOCTH. Y PaBHEHUS MIPSMOM U OKPY>KHOCTH B KOOPJIMHATAaX, IEpeceUeHHe
OKPY>KHOCTEH U NMPSAMBIX. MeTO1 KOOpAUHAT U €ro IPUMEHEHHUE.

[TpaBuiibHBIE MHOTOYTOJIBHUKH. [{mHa okpyXHOCTH. ['paycHas u paguaHHas Mepa yriia, BEIYUCICHHE
JUIMH OyT OKpyxkHOcTel. Ilnomane kpyra, ceKTopa, CerMeHTa.

JIBuKeHMsI IIOCKOCTU ¥ BHYTPEHHHUE CUMMETpUU (QUTYp (JIeMEHTapHbIE PECTABICHNUS).
[TapamtensHblil iepenoc. 11oBopor.

IIJJAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHS IPUMEPHOM PABOYEM ITPOIPAMMBI KYPCA
(MO TOJIAM OBYYEHUS)
OcBoenue yaeOHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHusl JOJKHO

obecneunBaTh AOCTHIKCHUC CIICAYIOIINUX ITPEAMCTHBIX O6p8.30BaTe.HBHBIX PC3YJIbTATOB:



KJ1ace

Pacrnio3HaBaTh M3y4eHHBIE TEOMETPHUECKUE (PUTYPBI, ONIPEEIIATh UX B3aMMHOE PACIOIOKEHUE, N300pakaTh
reoMeTpuyeckre GUrypbl; BHIIOIHATH YEPTEKHU O YCIOBUIO 3a7a4d. MI3MepsaTh TnHEHHbIE U YIIIOBbIE
BeIMYMHBI. PemaTs 3aaun Ha BBIYMCIIEHUE AJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX U YTTIOBBIX BEJIMUUH IPEIMETOB B pEaIbHOM KU3HH, Pa3MEPOB
MPUPOJHBIX 00BEKTOB. Pa3nuyare pa3mMepsl 3TUX 0OBEKTOB MO MOPSAKY BEIUYHHBI.

CTpouTh 4epTEkKHU K TEOMETPUUYECKUM 3a7adaM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIHHUKOB, HCIIOIB30BATh MPU3HAKK U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PELICHUH 33]1a4.

[TpoBOAKUTH TOTHYECKUE PACCYKICHUS C UCTIONB30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYroJbHUKA, B PEIICHUU T€OMETPUUECKHIX 3a]1a4.
OmnpenensTs napajieIbHOCTh MPSMBIX C IIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C HUMHU CEKYILasl.
OnpenensTs napajieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOUYEK OAHOM MPSIMOH 10
TOYEK APYrou MpsMOMu.

Pemars 3a1aumn Ha KiIeT4aTroi Oymare.

ITpoBOIUTH BHIYMCIIEHUS M HAXOAUTh YUCIIOBbIE M OYKBEHHbIE 3HAYECHHUS YIJIOB B TEOMETPUYECKHX 3a/1a4ax
C UCIIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH
IIEPECEYECHUH JIBYX MapaJlICJIbHBIX IPSIMBIX CeKylIei. PemaTe npakTHuecKne 3ajaun Ha HaX0)KICHUE
YTJIOB.

Brnanets nmoHsATHEM reOMETPUUECKOI0 MECTA TOUEK. Y METh ONPEAEIATh OUCCEKTPUCY yIrila U CepeIMHHBIN
NEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

DopMyIMpoBaTh ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpZbl U IUaMeTpa OKPY>KHOCTH, [IOJIb30BATHCS UX
CBOWCTBaMHU. Y METh MPUMEHSTh 3TH CBOMCTBA MPH PELICHUH 33]1a4.

Bnanets nmoHsATHEM ONUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTH €€ LIEHTP.
[Tonp30BaTbes (pakTaMH O TOM, UTO OMCCEKTPHCHI YTIIOB TPEYroJbHUKA IEPECEKAIOTCS B OAHON TOUKE, U O
TOM, YTO CEPEIMHHBIE NEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJJHOM TOUKE.
Brnaznets nmoHsTHEM KacaTeabHOM K OKPYXHOCTH, IIOJIB30BAaTHCS TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTelbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHHUS.

ITosnp30BaTbCs MPOCTENUIIMMHA FEOMETPUUECKUMU HEPABEHCTBAMM, TIOHUMATh UX NMPAKTUYECKUI CMBICIL.
[IpoBOANTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUS C TOMOIIBIO HUPKYJIIS U JIMHEHKH.

KJIace

Pacrio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BaThCsl UX CBOMCTBAMHU IIPH
pelIeHNN TeOMETPUYECKUX 3a/1a4.

Brnanets MoHATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPAELIMK, IPUMEHSTh UX CBOMCTBA IPU PELLICHUU
reoMeTpuueckux 3anad. [lonpzoBaTecs Teopemoit daneca 171 penIeHNs IPAaKTUYECKUX 3a/1ay.
[IpuMeHsTh IpU3HAKU [T0100USI TPEYTOJILHUKOB B PELICHUH T€OMETPUYECKUX 3a]1a4.

[Tonb3oBatbes Teopemoii [Iudaropa nns penieHss reoMeTpUUYECKUX U MpaKTHUecKuX 3anad. CTpouTh
MaTeMaTHYeCKyI0 MOJIeb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO JIeNaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIINE JJIUHBI.

Brnanets moHATHSAME CHHYyCa, KOCHHYCA U TAHT€HCA OCTPOIO yria NpsIMOYroJbHOTO TPEYroJIbHUKA.
[Tonb30BaTbCs STUMU MOHATUSAMU JJIS1 PELLICHUS TPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3audHbIMU crioco0aMu) MIIOMAAb TPEYTrOoJbHUKA U TUIOIIA I MHOTOYTOJIBHBIX (PUTYp
(M0B3YsICh, I/Ie HEOOXOIUMO, KATBKYISTOPOM). [IpuMEeHsTh MOTyYeHHbIE YMEHHSI B TPAKTUYECKUX
3a/a4ax.

Bnaners MOHATUAMY BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh TEOPEMBI O BIIUCAHHBIX YIJIaX,
yIJIax MeX1y XOpAaMu (CeKYIIMMH) U YTJIe M1y KacaTelbHOM U XOpIoi MpH peIIeHuN TeOMETPUIECKUX



3az1ad.
BitageTs noHATHEM OIMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA ONIMCAHHOI'O YETHIPEX YT OJIbHUKA
IIPY pELICHNN 3a/au.
[IpuMeHATH MOyYEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJECIIN JUIs 3a]1a4 peaibHON
KM3HH U TIPOBOJMTH COOTBETCTBYIOIIME BEIYMCIICHUS C IPUMEHEHHEM IOJJO0HS ¥ TPUTOHOMETPUHN
(mosb3ysICh, TIe HEOOXOMMO, KAIbKYIATOPOM).
KJ1ace
Mcnonp30BaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YTJIOB JJIsi HAXOXKACHUS PA3TUYHBIX 3JIEMEHTOB
IIPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
ITonp3oBatbes GopMyIaMy NIPUBEIEHNUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM JJIs1 HAXOXKACHUS
COOTHOUICHUHN MEXAY TPUTOHOMETPUUECKUMH BEIMYMHAMMU.
Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAXOKEHHS Pa3JIMYHbIX 3JIEMEHTOB TPEYrOJIbHUKA
(«peleHue TpeyroJbHUKOBY), IPUMEHTh UX IPU PELIEHUU N'€OMETPUUECKUX 33/1a4.
Brnaners nonstusaMu npeoOpa3oBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB ITOI00HBIX QUTYD.
[Tonp30BaTbest CBOWCTBAMH 110100 POU3BOJIBHBIX (DUTYP, YMETh BHIUMCIIATH AIUHBI M HAXOIUTh YIIIbI Y
no100HbIX uryp. [IpumensTs cBoicTBa MOAOOMS B IPAKTUYECKUX 33/1a4ax. Y METb IPUBOAUTH IPUMEPHI
oI0OHBIX (PUTYpP B OKPYKAIOIIEM MHUDE.
ITonp30BaTbCs TEOpEMaMU O IPOU3BEACHUHN OTPE3KOB XOPJ, O IPOU3BEACHUHN OTPE3KOB CEKYILHX, O
KBaJlpaTe KacaTeabHOM.
[Tonb30BaTbcs BEKTOpaMU, MOHUMATh UX T€OMETPUUECKUM U (PU3UUECKUM CMBICI, IPUMEHSAThH UX B PELLICHUU
reoOMEeTPHUECKUX U PU3UUECKuX 3a1a4. [IpuMeHsTh cKansgpHOe NpoUu3BeIeHIE BEKTOPOB JUIsl HAX 0K ICHHS
JUIVH U YTJIOB.
[Tonp30BaThCst METOIOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSATD €r0 B PELICHUU T€OMETPUYECKUX U
IIPAKTUYECKUX 3a7ad.
Bnagets NoHATUAMYU NPAaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, IJIMHBI JYTH OKPY>KHOCTH H
paZaHHOM MEpHI yriia, yMETh BBIYMCIIATH IUIONIAAb Kpyra U ero yactei. [IpuMeHsaTh noiaydeHHble YMEHUS B
IIPAKTUYECKUX 3a7a4ax.
Haxoauth ocu (Mu IEHTpB) CAMMETPUU QUTYP, TPUMEHSTH JBUKEHUSI IIJIOCKOCTU B IPOCTEUIINX CayYasX.

» [IpuMeHATH MosTydeHHbIE 3HaHUSI HAa TPAKTUKE — CTPOUTHh MaTeMaTHYECKHE MOJEIH IS 3a7a4
peasbHOM JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM 1T0100Us U TpH-
rOHOMeTpUYecKuX pyHKINH (MOIB3YSICh, I71€ HE0OOX0IUMO, KAJIbKYJISTOPOM)
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OcHoBHOE copep:kaHue

OcCHOBHBIE BHJIBI
AesiITeJIbHOCTH 00y4YaroIuXcs

LL

[lepumerp u mnomane ¢uryp,
co-

CTaBJICHHBIX U3
MNPSMOYTOJILHUKOB

4acoB)

Ipocreiimue IIpocreiiue reoMeTpudecKue PopMyJIHUPOBATHL OCHOBHBIE MOHSITHUS U
005~ omnpenese-

reoMeTpuuyecKue €KTBI: TOYKH, IIPSIMBIC, JY4IH HUSI.
Hu

Gurypsi YTJIBI, MHOTOYTOJIBHHUK, JIOMaHasA.| Pacno3dHaBaThk H3y4YeHHBIE TEOMETPUUECKHE

pury-

U UX CBOiicTBa. CMexHBIE U BepTUKaJIbHbIE pBI, onpeaeJasiTb WX B3aUMHOE
YTJIBI. pacIoJIOXKEHHUE,

HN3mepenne Pabora ¢ nmpocrefimmmu BBINOJIHATH YePTEXK MO YCIOBUIO 3aJa4H.
qepTEeKAMH.

reoMeTpHUYecKHX N3mepeHnne nUHEWHBIX U IIpoBoauTe mpoCTEillIe MOCTPOCHUS C
YTJIOBBIX ITOMOIIIHIO

BeJIMYMH BEJINYHWH, BBIYHCICHHE OTPE3KOB| LUPKYJS U JIMHEHKHU.
"

(14 g) YIJIOB. W3MepaTh JUMHEHHBIE U YIVIOBBIE BEJIMYHUHBI

reo-

METPUUYECKHUX U IMPAKTUUIECCKHUX OOBLEKTOB.
OmnpeneasaTh «Ha rjia3» pa3Mepbl peaibHBIX
00B-

€KTOB, MPOBOAUTH I'PYOYIO OIIEHKY HUX
pa3sMepoB.

Pemarp 3a1a4d Ha BHEIYUCIEHUE IJIUH
OTPE3KOB U

BCJIMYUH YTJIOB.

PemaTek 3asaun Ha B3aMMHOE PacHOJIOKEHUE
reo-

METpHUYECKUX pUryp.

IIpoBoauTh KiIaCCHU(PUKAIIUIO YTJIOB,
BBIYHCJIATH

JIMHEWHBIE U YTJIOBbIE BEJIUYHUHBI, IPOBOJUTH
He-

0o0XoauMBbIEe TOKa3aTeIbHBIE PACCY>KICHUS.

3HAKOMHTBHCS C MCTOPHEH Pa3BUTHSI T€OMETPUHN




Ha3Banue
pa3aena (Tembl)
Kypca (4ucjio

OcHOBHOE coaep:KaHHe

OCHOBHBIE BHJIBI
JIeATEJIHbHOCTH 00yYAI0OIIHXCH

4acoB)
TpeyroabHuk ITonsartue o paBHBIX | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJBHHKOB
u(22 4) TPEYroJibHUKax ¢ TNepBHYHBIE | HAa TOTOBBIX dYepTexax (C yKaszaHHEM
MpeACTaBIICHUs] O paB- HBIX | HPU3HAKOB).
(koHrpysHTHBIX) (urypax. Tpu | BeIBOAMTHL CIIEICTBUS (paBeHCTB
npU3HaKa paBeHCTBA | COOTBETCTBYIO- IUX 3JIEMEHTOB) U3 PAaBEHCTB
TpPEeyTroJIbHU- KOB. TPEYTOJIBHUKOB.
IIpu3nakn paBeuctBa | PopmyaupoBaTh OIpeAeIeHus:
OpsIMOYTONb- HBIX | OCTPOYIOJIBHOIO, TYHOYTOJIBHOTO,
TPEeyroJsHUKOB. CBOHCTBO Me- | MNPSAMOYTOJILHOIO, paBHOOEIpEH- HOTO,
JUaHBI NPSIMOYTOJIBHOTO | PABHOCTOPOHHErO TPEYTrOJbHUKOB; OHCCEK-
TpEyroJib- HUKA. TPUCHI, BBICOTBI, MeEJUaHbl TPEYrOJILHUKA;
PaBHOOEnpeHHBIE U | cepe- IOUHHOTO MNEpHEHAUKYIApa OTPE3Ka;
PaBHOCTOpPOH- HUE | NEePUMETPATPEYrOJIbHHUKA.
TpeyroibHuku. IlpusHaku u | POpmMyJaupoBaTh CBOWCTBA H  IPHU3HAKH
cBoOIicTBa paBHOGEIPEHHOrO | PaBHOOE- IPEHHOI'O TPEYrOdbHHKA.
Tpey- TOJIbHUKA. CrpouTh dYepTeXH, peliaTb 3ajAa4M C
IIpoTuB Gonbliedl CTOPOHBI Tpey-| MNOMOUIBIO Ha- XOXKACHUA PaBHBIX
TOJILHUKA JIC)KUT OOJIBIIUKI YTOI. TPECYTrOJIbHUKOB.
HpOCTeﬁmne HEpaBCHCTBA B HpI/IMeHﬂTb IIPpU3HAKNU pPaBC€HCTBA
reoMme-tpun. HepaBeHCTBO OpsIMOYTOJBHBIX TPEYTONIBHUKOB B 3aJ1a4ax.
TpeerHLHHKa.HepaBeHCTBO HUcnoan30BaTh I_II/I(I)pOBBIC pPECYypPChI AJIAA
JIOMAaHOM. HCcJIe10- BAHHSI CBOWCTB M3y4YaeMbIX QUTYD.
ITpsIMOYTONILHBINH TPEYTOIBHHK C 3HAKOMHTBCA ¢ MCTOPUEH Pa3BUTHUS I'€OMETPHUHU
yrioMm B 30°.
IlepBble MOHATHS O JOKa3aTelb-
CTBaxX B T€OMETPUHU
ITapannenbHble ITapanneneHble nOpsiMble, WX | DPopMyJIHPOBATH NOHATHE MTAPaAJIEIbHBIX
npsiMble, CymMma cBoii- ctBa, llaTeiii mocrtysnar MPsi-MBIX, HAXOAUTH MPAKTUYECKUE IIPUMEDPHI.
yIJ10B Esxknmupa. Hakpect nexamue, | H3yuyaTh cBoiicTBa yrioB, 0Opa3oBaHHBIX
Tpeyroibuuka (14 COOTBETCTBEH- HbIE U | OpH me-pecevyeHry NnapaielbHbIX MPSIMBIX

)

OJTHOCTOPOHHHE YTkl (00pa-

CeKyLIEH.
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30BaHHBIE IIPU TEePECCUYCHUU
napai- JEeTBHBIX OPSMBIX
CeKyIIei).

Ilpuznak napajuieJIbHOCTH
OPSIMBIX uepes pPaBEHCTBO

paccTosIHUM OT TO- YeK OJHOHI
OpsIMOH O BTOPOI mpsi- MOH.
CyMMa yrioB TpeyrojbHUKa U
MHO-TOYTOJIbHHUKA.

Bremnue yrael TpeyrojbHUKaA

ITpoBoanThL NO0Ka3aTeNBLCTBA MapaJIEIbHOCTU
ABYX MPSMBIX c NOMOIIBIO  YTJIOB,
0o0Opa30BaHHBIX IIPH  IIEPECEUYCHHH  OTHUX
NpsAMBIX  TpeTbed mnpsaMoi. BbIYHCIATH
CyMMy yIJOB TpEYyroJibHHKa ¥ MHOTIO-
YTroJbHHKA.

HaxoauTh 4ynciaoBbie 1 OyKBEHHBIC 3HAYCHUSA
YIJIOB B TEOMETPHYECKHMX  3aJadax ¢
HUCIIOJIb30BAHN- €M TEOpPEM O CyMME YTIJIOB
TpeyroJIbHUKAa U MHOTO- yrOJIbHUKA.
3HAKOMHTBCSI C MCTOPHEH Pa3BUTHSI T€OMETPUHU

Oxkpy:KHOCT
bH KPYT.
I'eomerpuyeckue

NOCTPOCHHUs
(14 g)

OKpYy>XXHOCTB, XOpABI u
AUaMeTphl, X CBOMCTBA.
KacarenpHasi K OKpYy»X- HOCTH.

OKpy>XHOCTh, BIHCaHHasI B
YIoJI. ITonsitue o I'MT,
IIpUMEHEHNE B 3a;avax.

BbuccekTpuca u cepeauH- HBIU
NEepHeHIUuKyJIsIp Kak TIeoMe-
TPpUYECKHE MECTa TOYEK.

OKpYy>XXHOCTB, OoIMcaHHasA
OKOJIO TpEyTroOJbHUKA.
Bnucannass B Tpey- TOJIBHUK
OKPY>KHOCTb.

IIpocreiimue 3a1a4u Hal
TMOCTPOEHHUE

@®opMyJIHPOBATH ONpeJeJIeHHsA. OKPY>KHOCTH,
Xop- Apl, JuaMeTpa W  KacaTeJIbHOM K
okpykHocTtH. M3- y4yarh UX CBONCTBA,
NpU3HAKUd, CTPOUTH 4deprexu. HMcciaenosars, B
TOM YHCJIE HCHO0Jb3yd LH(POBBIE PpPeECypChl:
OKpPY>KHOCTb, BIIMCAHHYKO B YIOJI; LEHTp
OKPY>KHOCTH, BIMCAHHOW B YIOJI; PaBEHCTBO
OTpe3- KOB KacaTeIbHBIX.

Hcnouab3oBatbh MeTod I'MT mus
JI0Ka3aTeNbCTBATEOPEM O NMEPECECUECHUH
OHMCCEKTPUC YTJIOB TpEy-TOJIbHUKA U
CEepEeAUHHBIX MEPHEHAUKYJISIPOB K CTO-pPOHAM
TpeyrojbHuka ¢ nomoupso 'MT.
OBjaaeBaTh NOHATUSMM BIIMCAHHOM U
ONMHUCAaHHOMOKPYKHOCTEN TPEYronbHHKA,
HAXOJMTh LIECHTPBIATUX OKPY>KHOCTEH.
Pemiate OCHOBHBIE 3a4a4YM HA IOCTPOCHHE!
yria, paBHOrO  JaHHOMY; CEPEJUHHOIO
NEePHEeHAUKYJISIpa JAHHOTO OTPE3Ka; IPsIMOi,
NpOXOJsAled dYepe3 [OaHHYH TOYKy U
NEePHEeHAUKYJISIPHOW  JaHHOM  Hpsi-  MOM;
OMCCEKTPHUCHI IAaHHOTO yIJia; TPEYrOJbHUKOB
10 Pa3JIM4YHbIM 3JIECMEHTAaM.

3HAKOMMTBCH ¢ MCTOPHUEH Pa3BUTHUS T€OMETPHUU




Ha3Banue
pa3aena (Tembl)
Kypca (4ucjio
4acoB)

OcHOBHOE coaep:KaHHe

OcHOBHBIE BHJIBI
NeATETHHOCTH 00yJAIOIIHXCS

IoBTOpEHUE, 0000-
HeHUe

3HAHUH
(4 9)

IToBTOpeHne u oOoOIIEHNE
OCHOB-

HBIX MOHSTHII W METOHOB
Kypca

7 kiacca

Pemiarp 3aga4ym Ha IIOBTOPEHHE,
HJLTIOCTPUPYIO-
IIUEe CBSI3M MEXy Pa3IMUYHBIMH YacTIMH
Kypca

8 xiacc (ne menee 68 )

Ha3panue
pazaena (TemMbl)
Kypca (4HciI0
4acoB)

OcHOBHOE coJep:KaHHe

OcHOBHbBIE BHJBI
JeSITeJIbHOCTH 00y4al0IIUXCs

YeTbIpéxyroJbHUKHU
(12 a)

ITapannenorpamm, €ero
NpU3HAKU UcBOMcTBA. HacTHBIE

ciaydyau mnapai- JIeJIOIpaMMOB
(OpsAMOYTOJBHUK, pomMO,
KBajpaT), HMX OpHU3HAKH WU
CBOMCTBA. Tpaneuus.
PaBHOOOKast U HOPSAMOYTrOJbHAs
TpareuuH.

Y aBoenue MeOUuaHbl.

IlenTpanbHasscuMMeETpUs

HN3o00paxxaTh M HaXOAUTh Ha dYepTekax
YeThIPEX- YrOJBHHUKU pPa3sHBIX BUIOB H HX
SIIEMEHTHI.

DopMyJHpPOBATH ompeeIecHuA:
napajjenorpaMma, IpsSIMOYTOJILHHKA, pomoOa,
KBaJpaTa, Tpalenuy, paBHOOOKON Tpalenuu,
NpPsIMOYTIOJIBHOM Tpanenuu. Jloka3slBaTh H
HCII0JIb30BATh IIPH PeLIeHUH 3a4a4 IPU3HAKU U

CBOICTBA: napajiiejorpamMmma, psiMO-
yrojibHuUKa, pom0Oa, KBajpaTa, Tpalleluu,
paBHO- OOKOIl Tpameuu, HNPSIMOYTOJIBHOU
Tpalnenuu.

IIpyMeHAaATs  MeTOX  yABOCHHUS  MEIHAaHBI
TPEYTOJIb- HUKA.

Hcnoab3oBatk 0OU(POBBIE pPECypchl A

HCCJIEIO-BAaHUsI CBOWCTB U3y4aeMbIX (GUTYP.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHUSI T€OMETPHUU
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Teopema ®aineca
" TeopeMa o

Teopema daneca u Teopema O
OpO- NOPLUMOHAJIBHBIX OTpE3Kax.

HpOBOZII/ITb MOCTPOCHUA C IMOMOIIBIO HUPKYJIA
u JIMHEHKU C HCIIOJIBb30BaHHUC TCOPCMBI

npo- Cpenssist THHAS TPEYyTOJbHUKA. daneca U Te- OpeMBI O MPOMOPIMOHATIBHBIX
MOPIHOHATBLHBIX Tpanenus, e€ cpeaHsst JIMHUS. OTpe3Kax, CTPOUTH 4eTBEPTHINA
oTpe3Kax, moaoo- IIponopuuoHaibHbIE  OTPE3KH, | HNPOIMOPHHUOHAIBHBEINA OTPE30K.
HbIE no- CTpOEHHE yergéproro | IlpoBoauTh  A0Ka3aTeNbLCTBO  TOro,  4YTO
Tpeyroabuuku (15 MIPOIOPIHMO- HATBHOTO OTPE3Ka. MeOUaHbl TPEYroJbHUKA IIEPECEeKAlOTCs B
9) CpoiicTBa IeHTpa Macc B OJHOUM TOYKE, U Ha- XOAMTb CBS3b C LEHTPOM
TPEyTOoJIh- HUKE. Macc, HAXOAUTh OTHOIIe- HHE, B KOTOPOM
I[MomoGHBIE TPEYrONbHUKH. TpH | MEIHAHBI JEIATCA TOYKOH HX ITEPE-CCUCHUS.
Hnpu3HaKa nmonobuss | HaxoauTs 10H00HBIE TPEYroJbHUKH  Ha
TPEeyroJFHUKOB. IlpakTnaeckoe | TOTOBBIX depTekax c yKa3aHueM
HpUMEHEHUE COOTBETCTBYIOIIUX MPU3HA-KOB MOJIO0HUS.
PemaTts 3aaum Ha MOJAOOHBIC TPEYTOJHLHUKHU C
M0- MOIIBIO CaMOCTOSITEIBHOTO MOCTPOCHUS
YepTekKeh u HaX O JICHUS MOJTOOHBIX
TPEYTOJIILHUKOB.
IIpoBoauts J10Ka3aTeJILCTBA c
HCITOJIb30BaHUEMIPU3HAKOB ITOIO0HS.
Joka3piBaTh TpHU  IIPU3HAKA  MOOIOOHSA
TPEYTOJIILHU-KOB.
IIpuMeHaATs, OONYyYSHHBIC 3HAHUS  IIPH
PCIICHUN TCEOMETPHUYCCKUX W TMPAKTHYCCKUX
3ajad.
3HAKOMHTBCH € HCTOPHEH Pa3BUTHS T€OMETPHUU
Ilnomans. IMTonsarue 06 obmieli Teopun wio- | OBjaageBaTh NEPBHUYHBIMH TPeICTABJICHAAMH
Haxoxnenne maau. 00  oOmeii  Teopuum  mwiom@amu  (MepshI),
omajaei dopmynsl JUTsT TIomIaan ¢popmyaupoBaTh CBOMCTBa nJouanay,
TPEYroJIbHUKO TPEYTOJIb- HHUKA, | BBIICHATHh HX HATJISITHBIA CMBICI.
B napamiaeiaorpamma.  OrtHomie- | BeiBoauTh hopmyTer TUTOTIA N

U MHOTOYT0JIBHBIX
¢uryp. llnomwaan

NOJ00HBIX (puryp

(14 v)

HHE IUIOLIaAeu TpeyroJbHUKOB
c oOmuM OCHOBaHHUEM WIH
oO11eii BHICOTOM.

napauiesiorpaMma, TPeyroJdbHUKa, TPareiuu
U3 (popMyIbl TUIOMIAAH MOPSIMOYTOJIbHUKA
(xBagpara).




Ha3Banue
pa3aena (Tembl)
Kypca (4ucjio

OcHOBHOE coaep:KaHHe

OCHOBHBIE BHJIBI
JIeATEJIHbHOCTH 00yYAI0OIIHXCH

4acoB)
Brruucnenue mwromaned | BeIlBoauTh QOpMysBl IIIOMIAAN  BBITYKJIOTO
CIIOXKHBIX duryp yepe3 | YeThIPEX-yTrOJIbHUKA YE€pe3 TUaroHajlu M yToJl
pazoueHue Ha 4acTH u | Mexay HuMu. HaxoauThk moomanu ¢uryp,
JIOCTPOCHHE. n300pakEHHBIX HA  KiIeT4yatod Oymare,
Ilnomaan Guryp Ha KieTdaTol | MCIOJb30BaTh pa3OUMEeHue Ha YacTU U
Oy-mare. JTOCTPOCHUE.
Ilnomanu momobueix  ¢Guryp. | Pazoupars NpHUMepbI HCTIOJIb30BaHHUS
Bri- YHCIIEHHE mwiomaae. | BCIOMOra- TEeIbHON IIOMIAAM JUIS pPEIIeHUS
3agauun C OPaAKTUYCCKHUM TCOMCTPHMYCCKHUX 3ada4.
conepxanuem. Pe- mieHue 3agau HaxoauTh mioimaau nogo0HbIX GuUryp.
c ITOMOIIBIO MeTrona | BBIYHCIATH IUIOIANN PA3ITHIHBIX
BCIIOMOTaTEJIbHON IJIONHIAaN MHOFOyFOHBHHX(bI/Ipr-
Pemratep 3ajaum Ha mioliaab C
IIPAKTHYECKHUM CO-IE€PKAHUEM
Teopema IIndaropa Teopema ITudaropa, eé¢ | HokasmeiBaTh Tecopemy Iludaropa,
M HayaJja JA0Ka3aTeJIb-CTBO U NPUMEHEHHE. HCII0JIB30BATH
TPUTOHOMETPHUH O6partHas Teo-pema Iludaropa. ¢€ B IPaKTHYECKUX BHIYUCIICHUSAX.
(10 g) Omnpenenexue DopMyIUpPOBATH OINPEIEICHUS

TPUTOHOMETPUYECKUX P YHKIIHH
OCTpPOro yria, TPUrOHOMeE-
TPUYECKHUE COOTHOIIEHHS B
OpPsSIMO-yTOJIBHOM TPEYTroJbHHUKE.
OCHOBHOETPUTOHOMETPUIECKOE
TOXAecTBO. COOTHOMIEHUS
MEXIy CTOpPOHaMH B
MIPSIMOYTOJILHBIX TPEYTOJIbHHUKAaX
cyrinamu B 45° u 45°; 30° u 60°

TPUTOHOMETpHYE-CKUX (PYHKIIUH OCTPOro
yria, NIpoBepATh UX KOP-PEKTHOCTb.
BpIBOAUTB TPUTOHOMETPUUYECKUE
COOTHOUICHUS BIPAMOYTOJIBEHOM
TpEyTroJbHHUKE.

HccienoBaTh COOTHOLICHUSI MEXAY CTOPOHAMU
B MNPsIMOYTOJIBHBIX TPEyTOJBHUKAX C yIJaMH B
45° 1 45°; 30° u 60°.

Hcnoap3oBarts  (GopMynsl TNpPHUBEICHUS U
OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKIECTBO
JUIs. HAXOXKICHUS
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COOTHOIIEHUM MEXy TPUTOHOMETPUUECKUMHU
GyHK-TTHAME PA3TUYIHBIX OCTPBIX YTJIOB.
IIpMeHATH NOJyYeHHbIC 3HAHUS W YMEHUS
MPUPELISHUN NPAKTUYECKUX 3a1ad.
3HAKOMHUTBCH € MCTOPHEH Pa3BUTHS T€OMETPUHU

Yribl B OKpPY:KHO-
cTd. Bnucanubie

M ONMUCAHHbIE
YeTbIPeXyroJbHUKH.
KacarTeabHble

K OKPY’KHOCTH.
Kacanue okpy:xHo-
creii

(13 )

Brnucanusle U 1IeHTpaIbHBIC
YTJIBL,

YT'OJI MEX/1y KacaTelIbHOU U
XOPIOH.

VYTribel MeXay XOopJAaMUu U
CEeKYIIH-

MH.

BnucaHHbIEe U ONUCAaHHBIE
4eThIPEX-

YTOJIBHHUKH, UX MPU3HAKH H
CBOM-

crBa. [IpumeHeHne >THUX
CBOJCTB

IPU PEIICHUN IT'€OMEeTPUUECKUX
3a-

Jad.

B3aumMHoOe pacnosoxxeHue IByX

okpy>kHocTteil. Kacanue
OKPY>KHO-
cTe

PDopMyJIUPOBATh OCHOBHEIE OIIpENIeJICHMUS,
CBA3aH-

HBIC C yrJaMH B Kpyre (BIHCAaHHBIH YTOJI,
LICH-

TpaJIbHBII yIo).

HaxoauThb BOMCAHHBIC YIJIbI, OMUPAIOIIUECS Ha
on-

HY OYT'Y, BBIYUCJIATH yTJIbl C TOMOIIBIO
TECOPEMEI O

BIIMCAHHBIX YTJIaX, TEOPEMBI O BIIMCAHHOM
YEThI-

PEXYToNbHUKE, TEOPEMBI O IEHTPAJIHLHOM
yriIe.

HccaenoBaTh, B TOM YHCIIE C TTOMOIIBIO

UG POBBIX

pecypcoB, BIIMCAaHHBIE H OINHCAHHBIC
YEeTBIPEX-

YTrOJbHUKH, BBIBOJAUTH WX CBOWCTBA U
MIPU3HAKH.

Hcnoab30BaTh 5TH CBOWCTBA U MIPU3HAKH TIPH
pe-

IICHUU 3a7a4

IloBTOpEHHE, 0600-
HeHue

3HAHMI
(4 9)

IToBTOpEHHE OCHOBHBIX NOHATUU
u

METOOOB KypcoB 7 u 8
KJIaCCOB,

000011IeHHE 3HAHUNA

PernaTh 3agaum Ha NOBTOPCHUE,
WJLTIOCTPUPYIO-

IHE CBSI3U MEXK/Yy Pa3IMYHBIMHU YaCTIMHU
Kypca




20 kiacc (He meHee 68 )

HasBanue
pasneJa (TemMbl)
Kypca (4mcJjio
4ac0B)

OcHoBHOE coIepkaHue

OcHoOBHBIC BUBI
AesiITeJIbHOCTH 00y4aloIIuXCst

pwwed 10di1 Kehoged KeHdawudly

=

Tpuronomerpus.
TeopeMbl KOCHHY-
COB M CHHYCOB.
Pemtenue Tpeyrossn-
HHUKOB

(16 v)

Onpenenenue

TPUTOHOMETPHUIECCKHUX

(})ngKIII/Iﬁ yriaoB oT 0° pmo
0°.

Kocunyc u cuHyc npsiMmoro u
TYIIOTO

yraa. Teopema KOCHHYCOB.
(0O600-

mEHHAas) TeopeMa CHHYCOB (C
panu-

YCOM OIIMCAaHHOU OKPY>XHOCTH).
Ha-

XO0XKIE€HUE UINH CTOPOH U
BEJIUYIHH

YIJIOB TPEYTrOoJIbHUKOB.
dopmyna miomagu
TpEeyroJbHHUKA

gepe3 BE CTOPOHBI U yrodl
MEXIY

HuMH. PopMmyra TUIOMAIHA
4eThl-

pEXYTroJbHUKA Yepe3 ero
JuaroHaiu

M yTOJI MEXIy HUMHU.
ITpakTHueckoe IpUMEHEHHE
JI0Ka-

3aHHBIX TCOpPEM

DopMyJIHPOBATH ONpeeIeHUs
TPUTOHOMETpUYE-
CKNX (pyHKIIMH TYIIBIX U NPSMBIX yTIIOB.

BpIBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY
CHUHYCOB
(c paguycoM ONHCAHHOM OKPY>KHOCTH).

Pemrates TpeyroJLHUKU.

PemaTh npakTuydeckue 3ajiauu, CBOASIIUECS K
Ha-

XOXXACHUIO Pa3THIHBIX 3JIEMCHTOB
TPEeyTOJbHHUKA

IIpeoOpa3oBanue
nonodusi. Merpuye-
CKHE COOTHOIIEHHS
B OKPY’KHOCTH

(10 v)

ITonsitue o mpeoGpa3zoBaHUU
mojao-
Owust.

COOTBETCTBEHHBIC JICMEHTBI
nono6-
HBIX QUryp.

Teopema o mpousBeaeHUHN
OTPE3KOB

XOpJZ, TeoOpeMa O NMPOU3BEIECHUH
oT-

PE3KOB CEKyIIUX, Teopema o
KBa-

apare kacareiabHoU. [Ipumenenue
B

peIIeHNH Te€OMEeTPUIECKUX 3a7ad

OcBauBaTh NOHSATHE IIpeoOpa3OBaHUS
noxoous.

HcciaenoBaTh OTHOIIICHUE JIMHEHHBIX
3JIEMEHTOB

¢uryp npu npeoOpa3oBaHUU MOTOOUS.
Haxoaurthb

MPUMEPBI TIOTOOHS B OKpYy KarolIeH
NEMCTBUTEIE-

HOCTH.

BbIBOOAUTH METPUIESCKHUE COOTHOIICHUS MEKIY
oT-

pe3KaMu XOpJ, CeKYyIIUX U KacaTeIbHBIX C
HUCTIOJb-

30BaHHEM BOHUCAHHBIX YTJIOB M IMOJOOHBIX
Tpey-

TOJIBHUKOB.
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Pematn Tr€OMETPHUYCCKHUEC 3aJauu U 3a4a4YU U3
pe- aJIbHOM KHU3HHU C HCIIOJIB30BaHUCM
HOHO6HLIX TpC- YIrOJIbHUKOB

Bexrtop Onpenenenue BEKTOPOB, Hcnonb30oBaTh BEKTOPHl KaK HaIpaBICHHBIS
b1(12 4) CIIOKCHHUE U PAa3HOCTHh BEKTOPOB, | OTpe3- KU, HCCIAECA0BATH TI'€OMETPUUYECKUI
YMHO>XEHHEBEKTOpa Ha YHUCIIO. (mepememenne) ©  (QPU3HUIECKUN (cuma)
duszndeckuit M | CMBICJIbI BEKTOPOB.
T€OMEeTpPUUECKUI CMBICH | 3HATh ONpexeJIeHHUss CYMMBI U Pa3HOCTH
BEKTOPOB. BEKTOPOB, YMHOXKEHHS BEKTOpa Ha 4YHCIO,
PasznoxeHne BEKTOpa MO IBYM HccJIe10BaTh reo- METPUYECKUN "
He- KOJUIMHEApHLEIM BekTopaM. | (PH3WYECKHI CMBICIBI 3THX OIEpa- IUH.
KOOpIII/I— HaTBI BEKTOpAa. Pemartn TreOMETPHUICCKUC 3aJa4Yu C
CkaisipHoe npousBefeHue | HCIOIb30BAHHU-EM BEKTOPOB.
BEKTO-pPOB, €r0 IPUMECHEHUE OJIs PackaaabiBaTh BEKTOPp mno ABYM
HaXO0XJe-HUsl JUIMH U YTJOB. HEKOJUIMHEapHBIM BEKTOPaM.
Pemrenne 3amag ¢ momonipio | MICIOB30BaTh  CKalgpHOE IIPOU3BEJCHUE
BEKTO- POB. BCKTO- PoOB, BbBIBOAUTH €ro OCHOBHBEBIC
IIpumMeHeHue BEKTOpPOB s CBOWCTBA.
pellle- HUS 3a7a4 KHHEMAaTHKH | BBIYHCIATH CyMMY, PasHOCTb M CKaJspHOE
U MEeXaHHU- KU MIpOU3-BEAEHHE BEKTOPOB B KOOpAWHATAX.
IIpuMeHATH CKaJsSIpHOE IPOU3BEICHHUE UIA
HaXO0X-JI€HUs JUIMH U YTJIOB
JdexapToBbl JlekapTOBBI KOOPpAUHATHEI ToUueK | OcBaMBaTh MOHATHE MPAMOYTOIBHON CUCTEMBI
KOOpAM- HAThl Ha | Ha IUIOCKOCTH. KO- OpJAWHAT, AEKAaPTOBBIX KOOPAWHAT TOYKH.

miaockoctu (9 )

YpaBHeHUE TIpsIMON. YTI0OBOU
K03(}- (pUIIMEHT, TaHTeHC yria
HaKJIOHA, IapajUIeIbHBIE H
MEPIICHIVKYJISIp- HbIE MPsSIMBIE.
YpaBHEeHHE OKPY>KHOCTH.
Haxoxne-Hue koopamHaT TOUEK
epecedyeHusi OKPYXHOCTH H
NpsIMOU.

BbIBOAUMTH ypaBHEHUE ONPSIMOMl U OKPY>KHOCTH.
BbI- neJaaTh IMMOJIHBIH KBaapar IS
HaxXOXXJIEHUsI LEHTpa U pajguyca OKPY>XHOCTHU
o €€ ypaBHEHHUIO.

Pemratp 3agayM Ha HaxXO0XICHUE TOYEK
nepecede- HUSI NOPSIMBIX M OKPY>KHOCTEH ¢
NOMOILBIO METOJA KOOPAUHAT.




HaszBanme

pa3aena (Tembl)
Kypca (4ucjio

OcHOBHOE coaep:KaHHe

OCHOBHBIE BHJIBI
JIeATEJIHbHOCTH 00yYAI0OIIHXCH

4acoB)
Meton koopamHat Tmipu pemennu| HMcmoab3oBarh CBOMCTBA YTJIIOBOTO
reoOMEeTPUUYECKUX 3a7ad. ko3¢ unreHTa NpsIMOW NpPU pEIISHHUH 3anad,
Hcnonp3oBanue merona JUISL OTIPENEIICHUS] PACTIOJIOKEHUSI TIPSIMOH.
KOOpPAMHATB MPAKTHYECKUX IIpuMeHAT,  KOOPAMHATHI IIPU  PEUICHUH
3amadax TEOMETPH- YECKUX M NPAaKTUYECKHX 3a7ad,
U1l TIOCTPOSHUSI MaTEeMaTHYECKUX Monaenei
peanpHBIX 3a51a49 («Me-TOX KOOPIMHAT).
INoab3oBaThCes JUTst ITIOCTPOCHHUSA 31
HCCIIe0OBaHNI MU(POBBIMH PECYypPCAMH.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHUSI T€OMETPHUU
I[IpaBuabHbIE ITpaBunbHbBIC @DopMyJIHUPOBATH OIPEJICIICHUE MPaBHIBHBIX
MHOTOYTOJIBHUKH| MHO-
MHOT0YI0JILHUKH. BBIMHCIICHHE UX DJIEMEHTOB. TOYTOJILHUKOB, HAXOIUTh UX DJIEMEHTHI.

JanHa oOKpYy:KHOCTH
U IJI0IIaIb Kpyra.

Borunciaenne mio-
maaei

8w

Yuciao
[l 1 nuHa OKpy KHOCTH. JnmmHa

ay-
I OKpy>kHOCTH. Panmanuas
mepa

yria.
IMnomane kpyra u ero
3JICMEHTOB

(cekTopa U cerMeHTa).
Brruucienue
wiomasnaeit Guryp,
BKJTFOYAFOIIHX
3JEMEHTHI Kpyra

INoab30BaThCs IOHATHEM JUITUHBI
OKpY>XHOCTH,

BBEAEHHBIM C IOMOIIBIO MPAaBUIBHBIX
MHOTOYTOJIb-

HUKOB, ONPeAeJasiTh UMCII0 [, IIUHY IyTH U
panmu-

aHHYIO Mepy yrJja.

IIpoBoauTh nepexoa OT paiuaHHONW MEpPbI
yria K
rpagycHOW M HA0OOpOT.

OnpeaeasiTh IOmMaAs Kpyra.

BeiBoauth ¢Gopmyabl (B TpaXyCHOH U
paguaHHOM

Mepe) Aias JUIMH OyT, IUIoIianed CeKTOpOB U
cer-

MEHTOB.

Beruncasite niomanu Gpuryp, BKIIOYAOIIAX
aJIe-

MEHTBI OKPY>XKHOCTHU (KpyTa).

HaxoauTh 1uromany B 3ajlaqax peajbHOMU
JKU3HU




S JBHKkeHHUs MIOCKO- ITonATHE O ABUKEHUN Pa30oupaTte npumepsl, UIIIOCTPUPYIOLIUE
 cru miockocTu. [lapannensHbIn HOHSITHUSL OBUXKEHUsS, LIEHTPOB U  OCEU
g (6w IIEPEHOC, MOBOPOT UCUMMETPHUSI. CUMMETPHH.

= OcH ¥ IIeHTPBl CHMME-TPHH. PopMyIHPOBATH ONPEACICHUS TapaJUIEIbHOIO

; Ilpocreiiiine mpuMeHEHUs B mne- peHoca, MOBOPOTa U OCEBOM CUMMETPUHU.

7 pellie-HuM 3aaad BeiBOaUTH ux CBONCTBA, HaXOAUThH

9 HETOABUYKHBIE TOUKH.

g HaXOHlETb LHEHTPBl M OCH CHMMETpUN

Q OpocTeHmnX GUryp.

z IIpuMeHATH IapajuICIbHBIA NOEPEHOC U
CHUMMe- TPHUIO MPHU PEIIeHUHU IeOMETPUIECKUX
3anad (pa3- OMparTh MpPUMEpPHI).
Hcnoan3oBaTh s MOCTPOCHUS u
HcciieJoBaHuil TU(pPOBBIE PEeCyPChI

IloBTOpenune, 00606- | IloBTOpEeHHE OCHOBHBIX OnepupoBaTs NOHATHAMHU: ¢uUrypa, TOUKa,
lleHNe, CcHUCTeMaTH- | MOHSITHH WMETONOB KypcoB 7—9 npsi- mas, yroua, MHOTOYTOJIBHUK,
3aUMA 3HAHMI® KJIaccOB, 0000-11IeHrEe U paBHOOEIPEHHBII " PaBHOCTOPOHHUM
(7 4) cucTeMaTU3alus 3HaHUM. TPEYTOJIbHUKH, NPAMOYTOJIbHBIM
IIpocreiinine reoMmeTpUuecKue TPEyroabHHUK, MEIAHaHa, OHCCEeKTpHuca |
¢u-rypbsl M UX CBOWCTBA. BBICOTA TpEYroJbHHKA, NOapajuieJorpamMM,
HN3MmepeHnereoMeTpuaecKkux pomo, psiMO- YTOJBHUK, KBajgpar,
BEJIMYHH. Tpamenus; OKpPY>XHOCTb, Kaca- TeJabHasd;
TpeyronbHUKH. paBeHCTBO W monodue ¢uryp, Tpeyroib-
[TapasmenbHbie 144 HUKOB; napajajieibHOCTh u
MEPIICHINKYJISAP-HBIC NIPAMBIC. IEPIEHAUKYIAPHOCTb IIPAMBIX, YTOJI MEXIY
OKpy»HOCTH 144 KpyT. OpAMBIMHU, CHMMETPHUSI OT- HOCHUTCIBHO
I'eomeTprye-CKME MOCTPOCHUS. TOYKM MW OpsIMOM; JUIMHA, PacCTOSHUE,
o Vet B OKpPYyxK- HOCTH. BEJIMYMHA yTJIa, IUIOIaab, IEPUMETP.
N Bnucanusie " OIMMCaHHBbIC Hcnoan3oBate (opMyJbl: IIepuMerpa U
OKPYXKHOCTH 101 A MHOTOYT'OJIbHHUKOB, JIIAHBL
MHOTOYTOJIBHHUKOB. OKPYHOCTH U ILIOIIA-

2
3aechk MPEeACTaBICHBI DJIEMEHTHI COJIEPXKaHMsI Kypca, U3ydaBlInecs B 5—8 kiac-cax u

TpeOyIoIlIne IOBTOPEHUsI, O00OOmIeHNsT M cuctemMaruzanuu. OOpamaTtbCsi K 3TOMY
MaTepHally MOXKHO B BHJI€ aKLICHTA Ha 3aBepIIAroOIeM dTalle U3ydeHus Kypca 9 kiacca
WA pacIIpelielIsiTh 110 COOTBETCTBYIOIIMM TEeMaTHYECKHM pas- JejaM, H3ydaceMbIM B

TEYEeHHE Yy4eOHOTO roja.




HaszBanmue
OcHOBHBIE BHABI

pa3nena (TeM]:-I) OcHoBHOE coIepkaHue
JAeATeJbHOCTH 00y4aI0IHXCH
Kypca (4mucio
4acoB)

IIpssMas u OKpY’>KHOCTB. au KpyTa, 00béMa OPSAMOYTOJILHOTO
YHeThIpEXYTOJIbHUKHU. napajajieseny- neaa.
Brnrncannble nonMcaHHbBIE OnepupoBarh NOHATHSIMHU: TIPAMOYTOJIbHAs
4eThIPEXyTrOJIbHUKU. CHCTe- Ma KOOPAMUHAT, BEKTOP; MCIOJIb30BATh

Teopema Iludaropa u Havama | 3TH HOHsSI- TUsS I NPEACTAaBICHUS HAHHBIX U
TpU- TOHOMETpHUH. PeumieHue | pelIeHUs 3a- nad, B TOM YHCIE H3 JAPYTUX

00IUX Tpe- YrOJIBHUKOB. y4eOHBIX MpeaMeToB. PemaTts 3amauym Ha
IIpaBuiabHBIE MHOTOYTOJIBHUKH. | IOBTOPCHHUEC OCHOBHBIX MMOHSI- TUH,
IIpeobpazoBaHus MIIOCKOCTH. WUTIOCTPALMIO CBSI3€d MEXIAY pa3IuyHbIMU
JBu->xeuus. ITogoowue. JacTAMH Kypca. BpIiOuparb MeTOn IS
Cummertpusi. peUICHHs 3a0a4H.

ITnomaap. Beraucienue Pemiare 3a5a4yu U3 NOBCEIHEBHOM XU3HU
mnomaaeit. [Inomann mogoOHBIX

¢uryp.

JlekapTOBbI KOOPAWHATHI HA IO~

CKOCTH.

BekTopbl Ha IJIOCKOCTH

IIpu paspaborke paboyell mnporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHHMHM JIOJDKHBI OBITH YUYTEHBI BO3MOXK- HOCTH
HCIIOJIb30BAaHMUsI AJIEKTPOHHBIX (HU(PPOBBIX) 0O0pa30BaTEIBHBIX PECYPCOB, SIBISIOIIMXCS yYeOHO-METO- JTUUYECKUMHU MaTepHualaMH
(MyJIBTUMEOUWHBIE TPOTPAaMMBI, JJICKTPOHHBbIE YyYSOHUKH W 3aJadyHHUKH, OJJeK- TPOHHBIE OHOJIMOTEKH, BHUPTyaJIbHEIC
1a0opaTOPHH, UTPOBBIE MPOTrPaMMBI, KOJUICKIIUH HHU(MPOBBIX 00pa30- BaTEIBHBIX PECYPCOB), UCIONB3YEMBIMHU IJIsI OOYUYCHHS U
BOCIIMTAHUS PAa3JIMYHBIX TPYHII HOJIB30BaTeleH, IPEICTaBICHHBIMH B DJISKTPOHHOM (IHM(POBOM) BHIE U peaTU3yIONIUMHU
nunakrudeckue BosmoxxHoctu MKT,conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 oOpa3oBaHUM.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA». 7—9 KJIACCBI

IEJIM U3YYEHUS YYEBHOI'O KYPCA

B coBpemeHHOM 1IM(GPOBOM MUPE BEPOSITHOCTh U CTATUCTUKA IPUOOPETAIOT BCE OOJIBIYIO 3HAYUMOCTD,
KaK C TOUYKH 3pEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIH B 00pa30BaHUU, HEOOXOJMMOM KaKIOMY
yesoBeKy. Bo3pacraer unciio npodeccuii, npu oBiaaseHUH KOTOPbIMU TpeOyeTcst Xxopoluast 6a30Bast IOArOTOB-
Ka B 00JIACTH BEPOSATHOCTH U CTATUCTHKH, TaKas MOATOTOBKA BayKHA JIJIs IPOJIOKEHUS 00pa30BaHUs U JUIS
yCHENTHOU MpoheCcCHOHATBHON Kaphephl.

Kax1p1ii 4eoBeK MOCTOSIHHO IPUHUMAET PEILeHHs] HA OCHOBE UMEIOIUXCS Yy HEr0 JaHHbIX. A JUIs
00OCHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEIOCTAaTKa MM M30bITKa MHPOPMALIUU HEOOXOIUMO B TOM
YHCIIe XOPOUIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUECKOE MBILIICHHE.

NMeHHO MOATOMY OCTPO BCTalla HEOOXOAMMOCTE CHOPMUPOBATH Y 00YUAOIIHUXCS ()YHKITMOHATIHHYIO
IPaMOTHOCTb, BKJIIOUYAIOILYIO B c€0s B KAUECTBE HEOTHEMJIEMOM COCTABIISAIONIEH YMEHUE BOCIIPUHUMATD U
KPUTHYECKH aHAIN3UPOBATh HH(DOPMAIHIO, TPEJICTABICHHYIO B Pa3IMUHBIX (POpPMax, TOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOI'MX PEaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOAUTE IPOCTEHIIINE
BEPOATHOCTHBIE PacYETHI. 3HAKOMCTBO C OCHOBHBIMU IPUHIMIIAMU cOOpa, aHaJIu3a U MPECTABICHUS JAHHBIX
U3 PA3IMYHBIX cep KU3HU 00ILECTBa U TOCYAApPCTBa MPUOOILIaeT 00yUaromuXcs K 00LIECTBEHHBIM
uHTepecaM. M3ydeHne ocHOB KOMOMHATOPUKHU pa3BUBAET HABbIKM OpraHM3aluu nepedopa u mnojacuéra yucia
BapHaHTOB, B TOM YHUCIIC, B IPUKJIATHBIX 33]jauaX. 3HAKOMCTBO C OCHOBAaMH TE€OPHH Ipad)oB co3AaéT
MaTeMaTH4ecKuil GyHAaMeHT U1t popMUpOBaHUs KOMIETEHIUH B 001acTH HH(POPMATHKU U U(PPOBBIX
texHosoruil. [lTomumo 3Toro, npu U3y4eHUH CTATUCTUKU U BEPOSTHOCTU 00OTalatoTCsl PEACTaBICHUS
y4aluxcsi 0 COBpEMEHHOM KapTUHE MUpPa U METOJaX €ro UccieoBaHus, popMupyeTcsi MIOHUMaHUE POJIH
CTaTUCTUKH KaK UCTOYHHMKA COLUAIBHO 3HAYMMON NH(POPMALIUU 1 3aKJIa/IbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBILICHUSL.

B cooTBercTBHYM € JaHHBIMU LIETSIMU B CTPYKTYpE MPOrpamMmbl yueOHOro Kypca «BeposaTHOCTb U
CTaTUCTHKA» OCHOBHOM IIKOJIbI BBIJIEJIEHBI CIEAYIOLIUE COACPKATEIbHO-METOANYECKNUE JTMHHUU:
«IIpencraBneHue JaHHBIX M OMMCATENIbHAs CTATUCTUKA»; «BeposTHOCTBY; «I€MEHThl KOMOUHATOPUKIY;
«BBenenue B Teopuio rpadoBy.

Conepxanue nunun «lIpencraBineHne JaHHBIX U ONUCATEIbHAS CTATUCTUKA» CIY’)KUT OCHOBOM JUIs
(hopMHpOBaHUSI HABBIKOB padOTHI ¢ MH(OpPMALMEN: OT YTEHHS U HHTEpIIpeTalui HH(OpMalLnu,
IPEJCTaBICHHON B TaOJIMIIaX, HA IMarpaMMax U rpadukax 0 coopa, MpeICcTaBIeHUs U aHAJIN3a IaHHBIX C
HCIOJIb30BAHNEM CTATUCTUYECKUX XapaKTEPUCTHK CPETHUX U paccenBaHus. PaboTas ¢ TaHHBIMH,
o0yyJaroIuecs y4aTcsi CYUTHIBATh U MHTEPIPETUPOBATh IaHHBIE, BBIIBUTaTh, apIYMEHTUPOBATh U
KPUTUKOBATh MPOCTEUIIINE TUIIOTE3bI, PAa3MBILILUIATH HaJ (paKTOpamMH, BHI3BIBAIOIIMMHI U3MEHYUBOCTD, U
OLICHMBATh UX BIIMSHUE HA pacCMaTpUBAaEMble BEJIMYMHBI U MPOIIECCHI.

MHTYyNTUBHOE NPEACTABIEHUE O CIIy4allHON U3MEHYMBOCTH, UCCIEA0BAHNE 3aKOHOMEPHOCTEN 1
TEHJICHIIN CTAaHOBUTCS MOTUBHPYIOIIEH OCHOBOM ISl U3Y4YEHUS TEOPUHU BEPOSTHOCTEN. bospoe 3HaueHne
3/1€Ch UMEIOT MPAaKTUUYECKUE 3aJJaHKs], B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJEIISIMHU.

[TonsTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBaonofo0us ciydaiHoro coositus. I1pu n3yuenun kypca
o0yyJaromuecst 3HaKOMATCS ¢ IPOCTEUIIIMMU METO/1aMHU BBIYMCIICHUS BEPOSITHOCTEN B CITydaifHBIX
AKCIIEPUMEHTAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOAaMHU, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh U pelIaTh Oosiee CIoKHBIE 33a4l. B Kypc BXOAST HavanbHbIe IPEICTaBICHUS O
CIIy4aliHbIX BEJTMYMHAX U UX YHCIIOBBIX XapaKTePUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYyIIECTBISETCS] 3HAKOMCTBO 00YYaIOLIUXCSl C MHOKECTBAMU U OCHOBHBIMU
olepanusaMu HaJ MHOKECTBAMH, PACCMATPUBAIOTCS NPUMEPHI NMPUMEHEHMs AJI PELICHHS 3aJad, a TaKxkKe
HCIOJIb30BaHUS B JPYTUX MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xnaccax nzydaercs Kypc «BeposITHOCTh U CTaTUCTUKA», B KOTOPBIA BXOJAT Pa3eibl:
«[IpeacraBpneHue NaHHBIX U OMUCATENIbHAS CTATUCTHKAY; «BEpOsSTHOCTHY; «DIeMEHThl KOMOMHATOPUKNY;,



«BBenenue B Teopuio rpadoBy.
Ha n3y4yenne nanHoro Kypca oTBoauT | ydeOHBIN Yac B HEAETIO B TEUCHNE KaXKA0TO rojja 00ydeHus,
Bcero 102 yueGHbIX yaca.

COLEPKAHUE YYEBHOI'O KYPCA (II0 'OJAM OBYYEHUA)

7 KJacc

[IpencraBienue JaHHBIX B BUJIEe TAOIUI], TUarpamMm, rpaguKoB. 3anoJHEHUE Ta0IUll, YTEeHHUE U
MOCTPOCHHE JUarpamMm (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBhIX ). UTeHHE Irpa)uKOB peaIbHBIX MTPOIIECCOB.
W3Bneuenne nupopmanuu U3 guarpamMm 1 TabIinll, UCIOJIb30BaHUE U MHTEPIPETAIUS JaHHBIX.

OmnwucarenpHasi CTATUCTUKA: CpeHee apuMeTHIECKoe, MeIuaHa, pa3Max, HauboJblIee U HauMEHbIIIee
3HaueHUs Habopa YHCIOBBIX NaHHBIX. [I[pruMepsl ciydaifHON N3MEHYUBOCTH.

CrnyuyaltHbIii SKCIIEPUMEHT (OIIBIT) U CiydaiiHOe coObITHE. BeposTHOCTH U yacToTa. PoJIb ManoBepOSTHBIX
U IPAKTHUYECKU JOCTOBEPHBIX COOBITHI B pUpoe U B oOuiecTBe. MoHeTa u UrpajibHas KOCTh B TEOPUH
BEPOSITHOCTEM.

['pad, BepunHa, pedpo. Crenenp BepiinHbl. Yuciao pédep u cymMmmapHas CTENIEHb BEPIIUH.
[IpencraBnenue o cBszHocTu rpada. Llenu u mukiel. [yt B rpadax. O6xon rpada (siinepos nyts). Pemenne
3a/1a4 ¢ MOMOIIbIO TpadoB.

8 KJacc
MHO03k€ecTBO, 37IEMEHT MHOKECTBa, OJAMHOKECTBO. Onepanuu HaJ MHOKECTBAMU: 00beJMHEHHE,

nepeceueHure. CBoiicTBa onepanuii HaJl MHOKECTBAMU: IIEPEMECTUTENIbHOE, COUETaTeNIbHOE, pac-
npeaenuTenpHoe, BKIoueHus. Vcnonb3oBanue rpaduyeckoro npeacTaBiIeHuss MHOXKECTB JJIs1 OMCAHUS
pEaJIbHBIX ITPOLIECCOB U SIBJICHUH, DU PELICHUH 3a]a4.

N3mepenue paccenBanus AaHHbIX. Jlucnepcus U cTaHAAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.
Jluarpamma pacceuBaHMsL.

DneMeHTapHbIe COOBITHS C1y4aiiHOro onbITa. CirydaiiHeie coObITHS. BeposTHOCTH cOObITHIA. OTBITHI €
PaBHOBO3MOXHBIMH 3JI€MEHTapHbIMU COOBITUSIMU. CitydaiiHblil BBIOODP. CBsI3b MEX/1y MaJOBEPOSATHBIMU U
IIPaKTUYECKH JOCTOBEPHBIMU COOBITUAMHU B IIPUPOJIE, OOIIECTBE U HAYyKeE.

JepeBo. CBoiicTBa 1E€pPEBBEB: €AMHCTBEHHOCTD IIyTH, CYLLIECTBOBAHUE BUCSIUYEH BEPILNHBIL, CBA3b MEXKIY
YHCIIOM BepIIMH U unciioM pédep. IlpaBuno ymHoxkenus. Pemenue 3amad ¢ momonipio rpados.

[IpoTtuBomnonoxHbie coobITH. narpamma Ditnepa. O0beJMHEHNE U ITepeceueHue COOBITUH.
HecoBmectHble coObiTusi. DopMyna ca0kKeHUs: BEPOSTHOCTEH. Y CIIOBHAs BEPOSITHOCTb. [IpaBuiio yMHOKEHMS.
HezaBucumelie coObITusi. Perenue 3aa4 Ha HAX0XICHUE BEPOSTHOCTEHN C TTIOMOIIIBIO JIepEBa CIIy4aHOTO
AKCIIEPUMEHTA, AMarpaMm Oiiiepa.

9 KJace

[IpencraBnenue qaHHBIX B BUAE TAOJUL, AUarpaMM, TpaduKoOB, HHTEpIIpeTalus JaHHbIX. UTeHue u
MoCTpOoeHHe TabJMll, AUarpamMmm, TpagKoB MO PeaTbHbIM IaHHBIM.

[lepecranoBku u ¢akropuan. Couetanus u uncio coueranuil. TpeyronpHuk [lackans. Pemenue 3agau ¢
UCTOJIb30BAHUEM KOMOMHATOPUKH.

['eomeTrpuueckas BepoaTHOCTb. CilydaliHbIM BBIOOP TOUKHM U3 (UTYPHI HA TJIOCKOCTH, U3 OTpE3Ka U U3
IYTH OKPY’KHOCTH.

Ucnepitanue. Ycnex u Heyaada. Cepus ucnbITaHul 70 riepBoro ycrnexa. Cepust ucnbitanuii beprymu.
BepositHOCTH cOOBITHI B cepuM UCTIBITAaHUN bepHysuiu.

CrnyuaiiHas BeJIMUMHA U paclpeesieHue BeposiTHOcTel. [IpuMeprpl MaTeMaTHUECKOTO OKUAHUS KaK
TEOPETHUYECKOT0 CPETHEr0 3HAUECHUS BEIMUYMHBL. MaTeMaTH4ecKoe OKUJaHNE U JUCTIEPCHS] CITy9altHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEpUU UCHBITAaHUI bepHymn».

[Tonsitue o 3akoHe OoNbIINX yKcen. MI3MepeHne BeposITHOCTEN ¢ TOMOIIIbIO YacToT. Poiib 1 3HaueHue
3aKoHa OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.

IIJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHHS PABOUYEN ITPOTPAMMBI KYPCA (TI0 TOJAM
OBYYEHUA)

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTHCTUKa» B 7—9 Kiaccax



XapaKTepU3yIOTCs CIEAYIOUMMHA YMEHUSMHU.

7 KJacc

» YuraTh nHMOpMAIHIO, IPEACTABICHHYIO B TAOIHUIIAX, HA JUarpaMMax; IpeACTaBIsTh JaHHbBIC B BUJIC
Ta0JIUI, CTPOUTH AWArpaMMBbI (CTOJIOMKOBBIE (CTOIOUATHIC) U KPYTOBBIE) IO MacCHBaM 3HAYEHUH.

» OnuCHIBaTh U UHTEPIPETUPOBATH PEANbHBIC YHCIOBBIC JaHHBIE, IIPE/ICTABICHHBIC B TA0INIAX, HA
auarpammax, rpadukax.

» Vcronb3oBarh 7151 OMUCAHUSI TAHHBIX CTATUCTUYECKHE XapaKTePUCTUKU: CpeliHee apu(MeTHIecKoe,
MearaHa, Haubosblllee 1 HAaMMEHbIIee 3HAUeHUs, pa3Max.

» VIMeTh mpencTaBieHue o cy4aiiHOM N3MEHYUBOCTH Ha MPUMEpax IeH, GU3NUIECKUX BEIHUUH,
AHTPOMOMETPUUECKUX JaHHBIX; UMETh MPECTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 KJacc

« V3BiIeKaTh U MpeoOpa3oBbIBaTh HHGOPMAIIUIO, IPEICTABICHHYIO B BUC Ta0JIHII, AHArpaMM, TpaduKoB;
MIPEJICTaBIATh JaHHBIE B BUJIE TaOJIHII, JUarpamMmm, rpadukos.

» OnuchIBaTh JAaHHBIE C TOMOIIBIO CTATUCTHYECKUX TMOKa3aTeNel: CpeAHUX 3HAYCHUN U MEp pacCeuBaHUs
(pa3max, nucrepcus U CTaHIapTHOE OTKIIOHEHHE).

» HaxonuTe 4acTOTHI UUCIOBBIX 3HAUEHUHN M YACTOThI COOBITHI, B TOM UHUCIIE 110 pe3y/ibTaTaM U3MEPEHUN U
HaOJIFOJECHU.

» HaxoauTts BEpOSITHOCTH CITydaifHBIX COOBITHI B OTIBITAaX, 3HAst BEPOSTHOCTH FJIEMEHTAPHBIX COOBITHI, B TOM
YHCIIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

« Vcnonb3oBath rpaduueckre MOJIEIH: IEPeBO CIIYYalHOTO AKCIIEPUMEHTa, AUarpaMMbl Diliepa, YucioBas
npsMasi.

« OmnepupoBaTh NOHATUSAMU: MHOKECTBO, MOJMHOKECTBO; BBIMOIHATh ONEPaIMK HAJl MHOKECTBAMM:
00bETMHEHNE, IEPECEUCHNUE; TIEPEUUCIIATE JIEMEHTHI MHOXKECTB; IPUMEHSTH CBOMCTBA MHOKECTB.

« Mcnonb3oBath rpaduueckoe mpeacTaBIeHue MHOXKECTB U CBSI3EH MEXKy HUMHU ISl OITMCAHUSI IIPOLIECCOB U
SIBJICHHIA, B TOM YHUCIIC TIPH PEIICHUH 3319 U3 APYTHX yIEOHBIX MPEIMETOB U KYPCOB.

9 KJacc

« V3BiekaTh u npeoOpa3oBbIBaTh HHGOPMAILINIO, TPEICTABICHHYIO B PA3JIMYHBIX HICTOYHHUKAX B BUJIE TAOJHII,
auarpamm, rpadukoB; MPeACTaBIATh JaHHBIE B BUAE TAONUII, AUarpaMM, TpaduKoB.

» Pemate 3agaun opraH30BaHHBIM IEpeOOPOM BapHAHTOB, A TAKXKE C UCHOJIb30BaHUEM KOMOMHATOPHBIX
MIPAaBUI U METOJIOB.

» Vcnonp30Bath onvcarenbHbIE XapaKTEPUCTHKH JUTSI MACCHBOB YHCIIOBBIX IaHHBIX, B TOM YHCIIE CPEIHNE
3HA4YCHUS U MEPHI paCCEUBAHUSI.

» HaxoauTs 9acTOTHI 3HAaYEHUH U 9YaCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YSCHh PE3yabTaTaMH MPOBEIEHHBIX
WU3MEPEHHI 1 HAOJIOICHUH.

» HaxoauTs BEpOSITHOCTH CITydailHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM YHCIIE B OTBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX UCIIBITAHUH IO TIEPBOTO YCIIeXa, B CEPUIX
ucneITaHui bepHyu.

« VMeTh mipeicTaBieHne o cny4yaifHOM BETUYHMHE U O PaclpeieIeHUH BEPOSATHOCTEH.

« VMeTh mipesicTaBieHne 0 3aK0HE OOIBIINX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITy4ailHON

W3MEHUYUBOCTH U O POJIU 3aKOHA OOJIBIINX YHCEI B IPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(ITO TOJAM OBYYEHUA)

7 xiacc (He meHee 34 )

Hazsanue
pasaeia (TeMbI) OcHOBHOE coaepikaHue XapaKTepncnma JAeATCJIbHOCTH oﬁyqamumxm
(4MCJI0 YacoB)
IIpeacraBaenne IlpencraBnenne  nmanHbIX B | OcBamBaTh CIOCOOBI NpeaCcTaBICHUs
JAHHBIX Tabnu- 1max. IIpakTWyeckme | cTaTUCTHYE- CKUX JAaHHBIX M YHUCJIOBBIX
(7 9) BBIYHUCICHUSI 1O TaOJIWYHBIM | MacCHBOB C IMOMOIIbIO TaOJIMII U AHAarpamMm C
NaHHBIM. VI3Biede- HHE W | HCHOJIb30BAaHHEM aKTyallb- HBIX M BayKHBIX
HHTEPIPETALHS TaONMUYHBIX | JaHHBIX (meMorpaduyeckue  JaH-  HbIE,
JaHHBIX. I[IpakTnyeckass | MPOWU3BOIACTBO IPOMBINUICHHON M CEIBCKOXO-
pabdota 3IACTBEHHOW TIPOIYKIIMH, OOIIECTBCHHBIE H
«Tabmuuens. OpU- POJHBIC SIBJICHUS).
I'padpuaeckoe npencraBiacHue | M3yuyarb MeToAbl paboThl C TAaOIWYHBIMH H
AaH- HBIX B BHAC KPYIOBBIX, rpadu- YE€CKUMHM HPEICTABICHUSIMH IaHHBIX
CTOJIOMKO- BBIX (CTOAOYATHIX) | ¢ HOMOINBIO HMU(MPPOBBEIX PECYPCOB B XOIE
IuarpamMm. Yre- HUE A | TpaKTHYECKUX padoT
noctpoeHue auarpamm. Ilpu-
MepHbI neMorpaduIecKux
JrarpamMm. ITpakTuueckas
pabora «Jluarpam- MbI»
OnucarenbHas Yucnossle Habopel. CpenHee OcBanBaTh NMOHSITHS: YHCIOBOM Habop, mepa
CTATHCTHKA apud-meTHueckoe. LIeH- TpaJbHON TEHJAEHIUU (Mepa IEeHTpa), B
(8 ) Meaunana gncioBoro Habopa. TOM  4YHCJIe CcpeaHee  apudMeTuyeckoe,
YcTOol-uuBOCTE MEIUAHBIL. MeJUuaHa.
IIpakTnueckas paborta OnuceiBaTh CTAaTUCTUYECKHE JaHHBIE C
«CpenHHE3HAYCHUS. IIOMOIIBIO CPEIHETO apuPMETHUECKOro U
HauGonbliee u HanMeHbIIEE Menuansbl. Pemiars 3a1auu.
3Ha4Ye-HUs 9UCIOBOro Habopa. H3yuaThs cBoOiicTBa CpeIHHUX, B TOM YHCIIE C
Paszmax IIOMO- IIBIO OU(PPOBBIX PECypcoB, B XOIe
PaKTUYECKUX paboT.




Ha3Banue
pasaena (Tembl)
(4MCcI0 YacoB)

OcHOBHOE coaep:KaHHe

XapakTepuCcTHKA JeATeIbHOCTH 00y4al0LINXCH

OcBanBaTb  TOHSATHSA: HauOoJplllee |
HauMEHbIIEe 3HAYEHHs YHCIOBOTO MAacCHUBa,
pasmax.

Pemath 3amauym Ha BBEIOOp cmocoda OMHMCaHUS
IaH- HBIX B COOTBETCTBHM C HPUPOIOH
JTaHHBIX M I1eJIsI- MU MCCJICIOBAHUS

CayuaiiHasi H3MeH-

YHBOCTH
(6 )

Crny4atinas N3MEHYUBOCTH
(mpume- pBI). Yacrora
3HAaYEHUII B MAacCCHBE JaHHBIX.
I'pynnuposka. 'mctorpam-mel.
ITpakTHueckas pabota
«CrydaliHasi U3MEHYHBOCTE)

OcBauBaTh NOHATHUA: YAaCTOTa 3HAYCHUU B
MacCUBE JaHHBIX, TIpPYNNUPOBKA JaHHBIX,
TUcCTOrpamMma.

Ctpoute U AaHAIUM3HPOBATh TUCTOIPAMMBI,
noAdM- paTh NOAXOISIINN IIar rPpyNIHUPOBKU.

OcBauBarh rpaduueckue MpeacTaBICHUS
pa3HBIX BHUJOB CIy4YallHONM H3MEHYUBOCTH, B
TOM YHCJE C OMOIIBI0 HU(PPOBBIX PECypPCOB,
B XO0JIe NIpaKTH4Ye- CKOW paboThl

BBenenue B
Teopuiorpagdos
(4w

I'pad, BEpIINHA, pebpo.
IlpencraB- neHue 3amauud C
IIOMOIIBIO rpada. Crernienp

(BaJIGHTHOCTH) BEPIIUHBI. HuCI0
pééep m cymMapHas CTEIICHb
BepmnH. llens u nuki. Ilytes B
rpa- ¢e. IlpencraBienue o
ceszHoctu Tpada. O6xon rpada
(pitmepoB nyTh). [IpencraBieHUe
00 OpUEHTH- POBaHHBIX I'padax

OcBauBaTth NOHATHA: Tpad, BepmnHa rpada,
pe- ©Opo rpada, creneHb (BaJICHTHOCTH
BEpIINHBI), HEMbU UK.

OcBanBaTh NOHATHS: IIyTHh B rpade, 3iiaepon
yTh,00Xx01 rpada, opueHTUpPOBaHHBIN rpad.
Pemiarp 3aja4M HAa NOUCK CYMMBI CTEIICHEH
Bep- muH rpada, Ha nouck obxona rpada, Ha
IIOMCKIyTeil B OpPHEHTHPOBAHHBIX Irpadax.
OcBauBaTh cHOCO0OBI NPEICTABICHUS 3a0a4 U3
Kyp- ca anreOpbl, TE€OMETPHUH, TCOPHUH
BEPOSTHOCTEH, IPYTHX MIpEeIMETOB c
noMmomrsio rpadoB (KapThl,
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CXEMBI, DJICKTPUYCCKHUE IICTIH,
G YyHKIIMOHATBLHBIE COOTBETCTBUS) Ha
npuMepax

BepositHocTh M 4a-
CTOTA CJIY4ailHOTO
co0bITHA

(4w

Crny4yaliHBIH OITBIT U CIIy4YaliHOe

coObITHE. BepositTHOCTE u
JacToTa COOBITHS. Pons
MaJIOBEPOSTHBIX u
MIPAaKTHYSCKU JOCTOBEPHBIX
COOBI- THH B TMPHUPOJEC U B
obuiecTBe. Mo- Hera Hu
UrpaJibHasi KOCTh B TEOPHUH
BEPOSITHOCTEH.

ITpakTnueckas pabota

«YHacToTaBhIITagcHUS opJa»

OcBauBarb NOHATHUSA: CIy4YalHBIH OIBIT U
ciydaii- HOE COOBITHE, MAJIOBEPOSATHOE U
MIPaKTUYIECKHU TO0- CTOBEPHOE COOBITHE.
H3yuartsb 3HAaYUMOCTh MaJIOBEPOSATHBIX
COOBITHIT B TIpHpOAE U OOIIecCTBE HAa BaXXHBIX
npuMepax (aBa- puM, HECHACTHBIE CIIy4daH,
3alIuTa epCOHAIBbHOM uHpopMmanuu,
nepenavya JaHHBIX).

HN3yuyaTh posIb KIaCCHYECKUX BEPOSTHOCTHBIX
Mo- jeyedi (MOHeTa, WrpajgbHas KOCThb) B
TEOPHUH BEPO- ATHOCTEM.

Ha6aogate M M3y4aThb 4YacTOTy COOBITHIH B
MpO- CTBHIX JIKCIIEPUMEHTaX, B TOM YHCJE C

IOMOIIBIO IHPPOBBIX PECypcoOB, B XOZE
MIPaKTHIECCKON pabOTHI
O06o0meHne, KOH- IIpencraBnenue nma"gHeIX. | IIOoBTOpATH U3y4eHHOE U BBICTPaAMBaTh
TPOJIb Ommca- TenbHasi CTAaTHUCTUKA. | CHUCTEMY 3HAHHIM.
(G BepostHOCTB CI1y4alHOT O Pemiars 3ajayM  Ha IIPEACTAaBJICHUE U
CO6I)ITI/IH OMMHMCaHUC JaHHBIX C TIOMOIIBIO HN3YYCHHBIX
XapaKTEPUCTHK. O0cyxaaTh npuUMepbI
CITyJalHBIX COOBITHH, Majo- BEpPOSITHBIX U
MMPaKTHYECKN JIOCTOBEPHBIX Ciyd4aii- HBIX

COOBITHI, UX POJIM B NIPUPOJIC U XU3HU UEJIO0-
BEKa




38 kiaacc (He MeHee 34 u)

HasBanue
pa3aena (TemMbl)
(4HCJI0 YacoB)

OcHoBHOE coIepkaHue

XapaKTepnchca ACATECJIbHOCTH oﬁyqammnxm

o0BenU- HEHUE,
JIOIIOJIHE-HHUE.

InepeceucHuce,

IloBTOpEeHUE IIpencraBnenue JaHHBIX. IToBTOPATE H3y4eHHOE W  BBICTPAUBATh
Kypca7 KJjacca Ommca- TenpHas CTAaTHUCTHKA. | CHUCTEMY 3HAHMH.
(4 9) Crnyqatinas W3MEHYHMBOCThL. | Pemrars 3amaym Ha [OpeacTaBlIeHHE U
CpenHue unciioBoronadopa. ONHMCaHUE JaHHBIX C IIOMOIIBIO H3YYEHHBIX
Crnyuaiinbie COOBITHA. | XapaKTEePUCTHK. Pematnp 3agavu Ha
BeposaTHocTn u 4acTOThl. | IpPEICTaBICHHE T'PYNIHUPOBAaH- HBIX JAHHBIX U
Kilaccuyeckue MOIEIH TEOPUU | ONMCAHUE CIy4aWHON M3MEHYUBO- CTH.
BEPOSITHOCTEM: MOHETA u | Pemars 3agaum Ha oOnpenesieHHE YacTOTHI
UrpanbHas KOCTh clIydai- HBIX COOBITHH, obcyxneHne
MIPUMEpPOB CIIy4aiHBIX COOBITHH,
MaJOBEPOSTHBIX M IIPAKTHYECKH JOCTO-
4 BEPHBIX CIIyYaWHBIX COOBITHH, WX pPOJH B
g IPUPOJIE N KU3HHU YeJIOBEKa
-{:Z“ OnucareabHas OTKJIOHEHUS. Hucniepcusi | OcBauBaTth NOHATHSA: JUCIIEPCHS 51
8 cra- THCTHKA. | YHCIIOBO- ro Habopa. | CTaHZApPTHOE OTKJIOHEHHE, UCHOJIb30BaTh 3THU
4 Paccensa- Hue | CraHmapTHOe  OTKJIOHE- HHE | XapaKTE€PUCTUKH st ONHCaHUs
Q maHHBIX yuciioBoro Habopa. Jluarpam- | pacceMBaHMs JaHHBIX.
é (4 9) MBI pacCEeUBaHUs BbiaBUraTh TrHUIOTE3bl 00 OTCYTCTBHM WU
_é HaJIn- p=8%0%¢ CBsA3U 10 JuarpamMmmam
g pacceuBaHus.
g CrTpouTrs AuarpamMMbl  pacceMBaHHUsA IO
E AMEIOINM- CsI TaHHBIM, B TOM 4YHCIE C
ITIOMOIIIBI0 KOMITBIOTEPA
MHo:xecTBa MHoecTBo, MOIMHOXECTBO. | OcBaMBaTh NOHATHSA. MHOXKECTBO, 2JIEMEHT
(4 v) Orme- paruu HaJl MHOXXECTBaMU: MHO€-CTBa, NOJIMHOXKECTBO.

BoInoaHaATH onepanMm HaJl MHOXCCTBaMU:
O6T:C-I[I/IHGHI/IG, nepeceUcHuc, JOIMOJIHCHUC.
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CsoiicTBa onepanui HaI
MHOXe- CTBaMHU:
EePEMECTUTEIIBHOE, coue-

TaTCJIbHOC, pacnpcacIuTCIbHOC,
BKJIFOUCHMH .

Hcnoab3oBaTh CBOMCTBA: MEPEMECTUTEIIBLHOE,
CO-4eTaTelbHOE, pacnpeesIMTEeIbHOE,
pkirodyeHus. Ucmoab3oBaTh rpaduueckoe
MpeJICTaBIIEHUE MHO->KECTB MPHU ONMHUCAHUU
pealbHBIX MPOLECCOB U SIB-JICHUH, IPU

I'paduueckoe IpeacTaBjI€HUE pelIeHnn 3a1a4 U3 APYTruX y4eOHBIX

MHO- KECTB MIPEIMETOB U KypCOB
BeposiTHoCcT DJeMeHTapHbIe coOpiTHsi. | OcBauBaTh NMOHATHS. SJIEMEHTApPHOE COOBITHE,
b Crnyuaii- HEBIC COOBITHS. | CIIy- 4YaWHOE COOBITHE KaK COBOKYITHOCTH
cIy4aifHoro BnaronpusrcrByo- mue | OJarompuAT- CTBYIOIINX  BJIEMEHTApHBIX
co0bITUS aJIeMeHTapHble coObITHs. Bepo- | cOOBITHII, paBHOBO3- MOXXHBIEC 3JI€MEHTAPHBIC
(6 9) SITHOCTH  cOOBITHI. ONBITBL C | COOBITHS.

BO3MO>XHBIMU
COOBITUSIMU.

paBHO-
3JIEMEHTApPHBIMU
CrygaiiHBIH BBIOOD.
ITpakTnueckast pabora «ONBITHI
c pPaBHOBO3MOXHBIMH
SJIEMEHTAPHBI-MHU COOBITUSIMI

Pemiates 3aja4mM Ha BBIUMCIEHUE BEPOSTHOCTEU
CO- OBITHUH IO BEPOSTHOCTSIM 3JICMEHTAPHBIX
COOBITHI CITy4ailHOTO OIIBITA.

Pemiaths 3aja4umM Ha BBIUMCIEHHE BEPOSTHOCTEH
co- OBITHI B ONBITAX C PaBHOBO3MOXHBIMH
SJIEMEHTAap- HEIMH COOBITHSMH, B TOM YHUCJEC C
MOMOIIBI0O KOM- MIBIOTEPA.

IIpoBoauTh " u3y4aThb ONBITHI c
paBHOBO?:MO)KHI)I- MU BJ'IGMCHTapHI)IMI/I
COOBITUSIMH (C HCIOJBb30BAaHU- €M MOHET,
UTpalbHBIX KOCTEH, APYTHUX MOJENEeH)B Xone
MPaKTUYECKOW paboThI

Beenenue B Teopuio

rpajgos
(4 w)

Hepeso. CBoiicTBa  aepesa:
eIuH- CTBEHHOCTbH Iy TH,
CyIIECTBOBaHME BUCSYEH

BEPILIHUHBI, CBA3b MEXIY YHCIIOM
BEpIIMH ®W  d4HcIoM  p&dep.
ITpaBuio yMHOXEHUS

OcBanBaTh NOHATHA: JepeBO Kak rpad Oe3

OUKIa, BHCS4Yas BeplmnHAa (JINCT), BETBB
JepeBa, IIyTh BlIEpEBE, 1UaMETpP JAcpeBa.
H3y4yars cBoOlMcTBa JepeBa: CYIIECTBOBaHUE

BHUCSA- 4Yeu BCPIINHBI, €AUHCTBCHHOCTL IIYTH
MCXKAY ABY- M BEpUHIMHaMHU, CBA3b MCKIAY
YHUCJIOM BEPIIHH U YHUCIOM pEOGep.




Ha3Banue
pasaena (Tembl)
(4MCcI0 YacoB)

OcHOBHOE coaep:KaHHe

XapakTepuCcTHKAa JeATEIbHOCTH 00y4YalOIIHXCH

Pemiath 3a/Jja4M Ha IOUCK M IEPEUYHCIICHHUE
MyTeH B JepeBe, Ompe/ieieHne YKuciia BEPIIUH
niu pédep B JmepeBe, o00Xom OWHAPHOTO

IepeBa, B TOM 4YHCIE C MPUMEHEHUEM
MpaBUJIa YMHOXKEHUS
Cayuaiinble ITpoTuBOMONOKHOE coOrITHE. OcBauBarthb NOHATHUSA: B3alMMHO
co0bITHA Hua- rpamMma Diiepa. | HPOTHUBOIIOJOXHBIE COOBITHS, OIEpalui Haj
(8 ) OObenqMHEHNE H IepecedeHHe | COOBITHSAMHU, OObeJUHEe- HHUE U IepecedeHUe
coOwmiTuii.  HecoBmecT-  HBIEe | CcOOBITHMH, naumarpamma Oiinepa (Dinepa—
coOwbiTusi. Popmyisia cinoxeHusi | BeHHa), COBMECTHbBIE W  HECOBMECTHBIC
BEPOATHOCTEN. IMpaBuio | coOwITHS.
YMHOXe- HHUS BeposTHocTeil. | HM3y4ars TeopeMbl o BEPOATHOCTH
YcnoBHas BEpoO- SITHOCTh. | OOBEIMHEHMs]  JByX  coObITHMH  (popmyisl
HesaBucumelie COOBITHSI. CIIOXKEHHSI BEPOSITHO- CTEH).
IIpencraBnenue cnydaiinoro | Pemarp 3aga4dM, B TOM 4YHCIE TEKCTOBBIE

OKCIIC- pUMCHTA B BUAC AC€pPECBa

3aJa4d  Ha  ONpeAeNIEeHHE  BEPOSITHOCTEH
oO0begUHEHUs M IIEPECEUYCHHs COOBITHI C
IOMOIIBLID YHCJIOBOH IIpsi- MOM, OuarpamMm
Ditnepa, OPMYITBI CIOKSHUS Be- POSITHOCTEH.
OcBauBaTh NOHATHS: IPABWIO YMHOXXCHUSA
BEpO- STHOCTEH, YCIOBHas BEPOSITHOCTD,
HE3aBHCHUMBIE COOBITHUSI JI€PEBO CIIy4aiHOro
ombITa.

H3zyuars CBOMCTBA
HE3aBUCHMBIX COOBITHIA.
Pemiare  3agaum Ha  ONpeAcleHHE U
HCIOJIb30BaHHE HE3aBUCHUMBIX COOBITHH.

(ompenenenust)
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Pemiath 3aga4yM Ha IIOUCK BEPOATHOCTEH, B
TOM 4YHCJI€ YCIOBHBIX, C HCHOJb30BAHHUEM
JiepeBa cily- 4aiiHOro omnbITa

O0600menne,

KOHTPOJIb
(4 )

IIpencrasnenue JIaHHBIX.
Omnuca- TelbHasi CTaTUCTHKA.
I'padsr. Bepo- SITHOCTBH

cilyqyaiHOoro  coOwiTHsi.  Dne-
MEHTBl KOMOWHAaTOPHUKHU

IMoBTOpPATH M3yUYeHHOE U BBLICTPAaMBATh
cHCTEMY

3HAHUM.

Pemrate 3amauM  Ha 1peACTaBICHUE U
OIMCaHUE JAaHHBIX C MOMOINBIO H3YYCHHBIX
XapaKTEPHUCTHUK. Pemarthb 3aga4u c
npuMeHeHneM rpados.

PemiaTs 3agaum Ha HaXOXXICHHE BEPOSITHOCTH
CIy- 4YaiHOTro COOBITHS II0 BEPOSTHOCTIM
3JIEMEHTap- HBIX COOBITHIH, B TOM 4YHCIE B

onbiTax C PaBHOBO3- MOXHbIMHU
DJIEMCHTAapPHBIMU COOBITHSIMU.
Pemiatb 3agavdun Ha HaXO0XICHHUC

BepOHTHOCTeﬁ 06’Be,HI/IHeHI/I£[ n nepeCccUHCHUA
CO6LITPII71, B TOM 4YHC- JIC HC3aBUCHMBIX, C

HCIIOJIb30BAHUEM rpauIecKux
OpPEACTABICHUN U JepeBa CIy4yalHOIro OmbITA.
Pemiatnb 3agadu Ha NepeduciICHUE

KOMOWHanuii (Yuciaa IMEepecTaHOBOK, YHCIa
codeTaHHWi), HA Ha- XOXJCHHUE BEPOSTHOCTEH
COOBITHII C NpPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C HCIIOJIb30BAHUEM TPEYTrOJIbHHUKA
ITackansa




3 kiace (ue MeHee 34 1)

HasBanue
pa3aena (TemMbl)
(4HCJI0 YacoB)

OcHoBHOE coIepkaHue

XapaKTepMCTmca ACATCJIbHOCTH oﬁyqaloumxcn

IHoBTOpeHue Kypca

8 kiacca
(4 9)

IlpencraBnenue NaHHBIX.
Omnuca- TejgbHasi  CTAaTHCTHKA.
Omnepanmu  HaJ  COOBITHSIMH.

Hes3aBucumMocTs COOBITHIT

IToBTOpPATH M3ydYeHHOE U BbICTPaNMBaTh

cucremy

3HAHUHN.

Pemiarp 3agaum Ha TpeACTaBICHUE U
OIIMCAaHWE TaHHBIX.

Penratnb 3aaa9U Ha HaXO0XKIEHHE

BEPOSITHOCTEN OOBENMHEHHUS M IIEpPECCUCHUSA
coOBITHII, B TOM YHC- JIE HE3aBHUCHMBIX, C
HCIIOJIB30BAHUEM rpaudecKux
OpPEACTABICHUN U JepeBa CIIy4yalHOIro OmbITA.
Pematn 3aJa4uu Ha TIEPEYHCIICHUE
KOMOWHanuii (4ucia IepecTaHOBOK, YHCIa
coUeTaHWl), HA Ha- XOXXIEHHE BEpPOSTHOCTEH
COOBITHII C TIpUMEHEHHEM KOMOWHATOPHUKH, B
TOM YHCJIE C HUCIOJIb30BaHUEM TPEYrOJIbHUKA
ITackans

JJ1IeMEeHTBI KOMOH-

HATOPHKH
(4w

KomOunaroproe MIpaBHIIO
ymMHOXe- Hus. IlepecTtaHOBKH.
®daxtopuan. CouyeTaHUs U YUCIO
COYETaHUH. TpeyronsHuk
ITackamns. IIpakTnue- cKasi
pabora «BpruncieHue BeposT-
HOCTEH C  HCIOJIB30BAHHEM
KOMOM- HATOPHBIX  (YHKIHH
3JICKTPOHHBIX TAOTHUID

OcBauBarthb TOHSITUSA KOMOWHATOpHOE
IIPaBHWJIO YMHOXEHHUS, yIOPsAOOYEeHHAs I1apa,
Tpoiika 00B- €KTOB, IIepecTaHOBKa,
¢akTopman umcna, codera- HHE, UYHUCIO
coyeTaHuM, TpeyroabHukK Ilackass.

Pemarsn 3a1a4u Ha MepeurciICHUE
YIOPSNOUYECHHBIX Tap, TPOEK, IEpEUUCICHUE
IIEpECTAaHOBOK M cCOdYe- TaHWH BIEMEHTOB
pa3InYHBIX MHOYECTB.

Pemiate 3ajaum  Ha TpUMCEHEHHE 4YHCIIA
COUYETaHUU B anredpe (cokpaménaoe
yMHOeHue, 6nHoM Hplo-ToHA).
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PemnaTh, mpuMeHssi KOMOUHATOPUKY, 3a1a9U
Ha BBIYHCJICHUE BEPOSITHOCTEH, B TOM 4YHCIIEe
C MOMO- IIBIO 3JIEKTPOHHBIX TAOIHI[ B XOHE
MPaKTHIESCKOUPAOOTHI

I'eomerpuueckas I'eomerpuueckass BEpPOATHOCTB. OcBauBarthb NOHSATHE TeOMETPUUECKON
BEePOSITHOCTh Ciry- 9aifHBIH BBIOOP TOYKH W3 | BEpOSTHOCTHU.PelnaTh 3aJa4mM Ha HaXOXJICHHE
(4 9) (¢urypsl Ha MJIOCKOCTH, U3 | BEPOATHOCTEH B ONBITaX, INPEACTABUMBIX KakK
OTpe3Ka, U3 IYTHOKPYKHOCTH BBIOOp TOYEK M3 MHO- TOYTroJbHHKa, KpyTa,
OTpe3Ka WIH OYTH OKPY>KHO- CTH, UUCJIOBOIO
MIPOMEXKYTKaA
HcnbiTann HcneiTanue. Ycrnex u Heynaya. OcBauBarthb NOHATHA: HCIBITaHHE,
| Ce- pust UCNIBITAHUH 70 MEPBOTO | 3JIEMEHTAapHOE COOBITHE B HCHBITAHUH (yCIIEX
Bepnysmm ycnexa. Mcnbitanust BepHyuiu. | W Heydada), Cepusl HCIBITAHWM, HACTYIUJICHHUE
(6 ) BepositHOo- c¢TH  coOwbITHIE B | HepBoro  ycmexa (Heyza- 4H), cepus
cepuM wucCHbITaHUW bepHysutn. | UCHbITaHUM beprynmm.
IIpakTuueckas padora PemaTes 3a1a4M Ha HaXOXXIEHHUE BEPOATHOCTEN
«Hcnerranust beprymin» CcO- OBITMH B CEpHUHM HCIBITAHUN 10 NEPBOrO
ycmexa, B TOM 4YHCJIE C IIPpUMEHEHHEM
dbopmynbr CYMMBI reo- MeTpHUYECKOMN
IIPOTrPECCUH.
Pemare 3agadum Ha HaxO0XXJICHHUE
BEpPOSITHOCTEH DJIEMEHTApHBIX COOBITHH B
cepuu HUCIIbITAHUU bep- HYJJIH, Ha
HaXx0XXJICHHE BEPOSTHOCTHU OIpeAeIEH- HOTO
9HCIIa yCIIEXOB B CEpUH HCIIBITaHNH bepHynnn.
H3yuars B Xoje mpakTuuyeckoil padorTbl, B
TOM YHCIIE C IMMOMOIIBI0 MU(POBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTH B CEPUH HCHBITAaHUH
bepnynnu
Cayuaiina Cry4galinas BEIIMYNHA u | OcBOoUTh NOHATHA: CiIydaliHas BeJIMYHHA,
| pacmipesie- JeHHE BEepOsSITHOCTEi. | 3Haue- HUE cIly4JaifHOM BEJIMYNHEI,
BeJINYMHA MareMaTH- YeCKOE OXKHJaHHE W | pacHpeneleHHe BEpO- ATHOCTEM.
(6 v) IVCIICPCHUS cnyuvaiitno | M3y4aTre M 00Cy:KIaTh IPUMEPBI THCKPETHBIX
BEJIMYHUHBI. IIpuMepsl | U He-NPEPBIBHBIX CIy4YalHBIX BEJIUYHUH (POCT,
MaTeMaTHU4EeCKOTO OXKHJaHHsI | BEC YeJo-

KaK




Ha3Banue
pasaena (Tembl)
(4MCcI0 YacoB)

OcHOBHOE coaep:KaHHe

XapakTepuCcTHKA JeATeIbHOCTH 00y4al0LINXCH

TEOPETUUECKOTO
3HAYCHUSI BEITUYUHBI.
I[Torsatne o 3akoHe OONBIIHX
4qucerl. N3mepenue
BEPOSITHOCTEH C TMOMO- MIbIO
yacTtoT. IlpumeHeHHe 3aKoHa
OOJBIINX YHCENT

cpeaHero

BE€Ka, YWUCJIEHHOCTh HacCeJeHHus, JApyrue
U3MEHYU- BBIC BEJINYHHBI,
paccMaTpuBaBIIHECsS B Kypce CTa- THCTHKH),
MOJENBHBIX CIy4YaiHBIX BEJIWYUH, CBSI-
3aHHBIX co Cclly4dallHBIMU onbsITaMu
(6bpocanme MO- HETHI, UTPAITBHONH KOCTH, CO
CclIy4ailHbIM BEIOOPOMH T. II.).

OcBanBathb TIOHSITHS: MaTEeMaTHIECKOe
OXKHJaHHUE CIly4yaliHOU BEJINYUHBI KakK
TEOPETUYECKOE CPEeHEE 3HAUCHHE, JUCIIEPCHS
CJy4ailHOW BEJIMYMHBI KaK aHAJOT AUCIEPCUU
YHCJIIOBOrO Habopa.

Pematnb 3aa4u Ha BBIUHCIICHUE
MaTeMaTU4YeCKOro OXXKHUJAHUSA U JUCHEepPCHUU
JUCKPETHOM  CiIydyallHOM  BEJIHMYMHBI  IIO
3aJaHHOMY pPAaCHpEIeICHHUI0, B TOM YHCIE
3a7a4, CBA3aHHBIX CO CTpaxOBaHHUEM M JIOTE-

pesmu.
3HAKOMHUTbCSA c MaTEMaTUYECKUM
OXHMJAaHUEM U  JUCIIEpCHell  HEKOTOPBIX

pacnpeneseHuii, B TOM YHCII€ paclpeleiICHUs
Cly4yallHOM BEJIMYUHBI

«YHCJIO YCHEXOB» B CEpPUH HCHBITAaHUHI
Bepunynnu. HM3ydyars dacToTy CcOOBITHSA B
TMIOBTOPSIOIINXCS CIIy- YaHHBIX OIBITAX KakK
CIIy4ailHyIO0 BEJIMYUHY.

3HAKOMHUTBCS C 3aKOHOM OoJybIIMX Yncen (B
¢popme bBepuyman): mpu OOJBIIOM YHCIIC
OIBITOB 4YacTOTa COOBITHSI OJH3Ka K €ro
BEPOSITHOCTH.

PemaThb 3a1aum Ha U3MepeHUE BEPOSTHOCTEH C
110- MONIBIO YaCTOT.
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OO6cyk1aTh pOJb 3aKOHAa OOJBIIUX YHCET B
obocHo- BaHUH YaCTOTHOT'O MeTo1a
U3MEPCHUSI BEPOSITHO- CTCH.

OO0cyx)kaaTh 3akoH OOJIBIIMX YHCEN Kak
OpOosiBJie- HUE CTATUCTHUYCCKON YCTOWYHUBOCTH
B UW3MCHYHMBBIX SBJIICHUSIX, pOJb 3aKOHa
OOJNIBIIMX 4YHCEI B MNOPHUPOJIC W B IKU3HU

YeJI0BEKa
O06001IeHNe, IIpencraBienue ITAHHBIX. IToBTOPATH U3YyYEHHOE U BBLICTPAUBATH
KOHTPOJIb Omnuca- TejnbHasi CTAaTUCTHKA. cucremy
(10 v) BeposiTHOCTH CIIy4ailHOTO SHaHHH.
COGBITHSL. Snemenrtnr | PelIaTh  3aJa4M  HA  [PEJCTaBICHUE U
koMOunatopuku.  Crydaiinple | OMHCAHHC JIAHHBIX.

Pemiares 3aa4m Ha HAXOXXIAECHUE BEPOSITHOCTEN

BCJIN- YMHBI U paCclIpCaACICHUA z
CO- 6I)ITI/II/I, B TOM 4YHCJIC B OIIbITaXx C

PaBHOBO3MOKHBI- MU 3JeMEHTaPHBIMHU
COOBITHSIMH, BEPOSITHOCTEH OOBEOIWHEHUS U
nepeceucHus COOBITHIA, BBIYHC- JATh

BEPOSITHOCTU B OMNBITaX C CEPUSIMHU CIydaii-
HBIX HCITBITAHUIN

IIpu pa3paboTke paboueil mporpaMMmbl B TEMaTHYECKOM IUIAHHPOBAHHU MJOJDKHBI OBITH YYTEHBI BO3MOJK- HOCTH
HCIIOJIb30BaHMSI SJIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIONINXCS YI€OHO-METO- TUYSCKUMH MaTeprualaMu
(MynbTUMEOUHHBIE MPOTPaMMBI, >JIEKTPOHHBIE YYEOHHMKH M 3aJaYHHUKH, D>JIEK- TPOHHBIE OWOIMOTEKH, BHUPTyaJIbHBIC
J1abopaTOpPHH, UI'POBBIE IIPOTrPAMMBI, KOJUISKIMH [U(PPOBBIX 00pa30- BaTEJILHBIX PECYPCOB), HCIIOJIB3yEMBIMH IJIsI OOyUYeHHUsS U
BOCIIMTAaHUsI PA3IWYHBIX TPYHII MOJB30BaTeJIel, IPEICTAaBICHHBIMHA B JJISKTPOHHOM (IIM(GPOBOM) BHAEC U PEATHU3YIOIINMHU
aunaktudeckue Bo3moxkHocTu MKT,coaepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUM.
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